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I.   Obfervations  on  a  Mafs  of  Iron  found  in  Siberia  hy  Pro- 

fcjfor  Pallas,  and  on  other  Maffes  of  the  like  Kind,  with 

fo7ne   Co7ijeclures  refpeBing  their   Connexion  with  certain 

natural  Phenomena.      By  Profeffor    ChladNI    of  IVit- 

tenberg. 

X  HE  niafs  of  iron  found  in  Siberia  by  Pallas,  and  de- 
fcribed  in  the  third  volume  of  his  Travels*,  is,  in  many 
refpecls,  fo  like  the  malfes  defcribed  by  Buchholz  \,  Rubin 
de  Celis|,  Dr.  Lober§,  Nauwerk||,  and  others,  that  there 
is  great  reafon  to  conclude,  -  they  have  all  had  a  fimilar 
origin.  This  feems  alfo  to  be  in  fome  meafure  confirmed  by 
a  circumftance  mentioned  by  Pallas,  who  fays,  that  the  Tar- 
tars confidered  the  mafs  to  which  he  alludes,  as  a  facred 
relick  that  had  dropped  from  heaven. 

The  problematic  mafs  in  queftion  was  found  between 
Krafnojarflc  and  Abekanfk  in  the  high  flate  mountains,  quite 
ogcn  and  uncovered.     It  weighed  1600  pounds ;  had  a  very 

*  Page  3 1 1 , 

t  Naturforfchcr,  part  iv.  page  117. 

X  Pii'.lolbpli.  Tranfaftior.s,  vol.  Ixxviii.  part  i.  page  3  7. 

§  Berl.  Sammlungen,  vol.  vii.  page  523. 

H  Crell's  Beytr.  zn  d,  Chem,  Aanalen,  vol.  i.  part  ii.  page  86. 
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irregular  and  foniewhat  compreflcd  figure  like  a  rough  gra- 
nite; was  covered  externally  with  a  ferniginous  kind  ot 
cruft  ;  and  the  infide  confided  of  malleable  iron,  brittle  when 
heated,  porous  like  a  large  fea  I'ponge,  and  having  its  inter- 
stices filled  v.'ith  a  brittle  hard  vitrified'fubftancc  of  an  amber 
5'ellow  colour.  This  texture  and  the  vitrified  fubftancc  ap- 
peared uniformlv  throuG;hout  the  whole  maf*;,  and  with- 
out any  traces  of  flag  or  artificial  fire. 

Dr.  Chladni  Ihcws  with  a  great  deal^  of  ingenuity,  that 
this  mafs  neither  originated  by  the  wet  method  ;  nor  could 
have  been  produced  by  art,  the  burning  of  a  forcft,  by  light- 
ning, or  by  a  volcanic  eruption.  It  appears  to  him  much 
more  probable  that  it  is  of  the  fame  nature  as  the  fo  called 
fire-balls  [bolides)  or  flying  dragons,  and  he  quotes  a  variety 
of  obfervations  made  on  thefe  phenomena ;  from  which  he 
endeavours  to  prove  that  they  do  not  arife  from  an  accumu- 
lafion  of  the  mattjr  of  the  aurora  borealis ;  a  tranfition  of 
ele6lricity  from  one  part  of  the  atmofphere  to  another;  an 
accumulation  of  porous  inflammable  fubftances  in  the  higher 
regions,  or  the  catching  fire  of  a  long  train  of  inflammable 
air;  but  that  their  component  parts  muft  be  confiderably 
denfe  and  heavy,  as  their  courfe  flu  ws  in  fo  apparent  a  man- 
ner the  eflcfts  of  gravity;  and  becaufe  their  mafs,  though  it 
diftends  to  a  monltrous  fizc,  retains  lufficient  confiflcncy 
and  weio-ht  to  continue  an  exceedingly  rapid  movement 
through  a  very  large  fpace,  without  being  decompofed  or 
dlffoUed,  notwithltanding  the  reliltance  of  the  atmofphere. 
It  feems  to 'him  probable,  that  tlii-:  fubftance  is  by  the  effect 
of  fire  reduced  to  a  tough  fluid  condition;  bccaufe  its  form 
appears  fomeiimes  rou.nd  and  fomelimes  elongated,  and  as 
its  extending  till  it  burfls,  as  well  as  the  burfting  itf4fi 
allows  us  to  fuppofe  a  prevlo.is  capability  of  extenlion  liv 
elaftic  fluidity.  At  any  rale,  it  appears  to  be  certain,  iliat 
fuch  denfe  matter  at  fo  great  a  height  is  not  collecled  from 
particles  to  be  found  in  our  atmoiphere,  or  can  be  thrown 
loo-ether  into  large  mafiTes  by  anv  power  with  which  we  ar« 

acquamt*^  I 


found  hi  Siberia.  a^ 

•cquainttd ;  that  no  power  with  which  we  are  acquainted 
is  able  to  give  to  fuch  bodies  fo  rapid  a  projeftile  force  in  a 
diret'^ion  ahnofl  parallel  to  the  horizon  ;  that  the  matter 
does  not  rife  upwards  from  the  earth,  but  exifts  previoufly 
in  the  celeftial  regions,  and  mufl  have  been  conveyed  thence 
to  our  earth.  In  the  opinion  of  Dr.  Chladni,  the  following 
is  the  only  theor)'  of  this  phenomenon  that  agrees  with  all 
the  accounts  hitherto  given ;  which  is  not  contrary  to  na- 
ture in  any  other  refpeA  ;  and  which  befides  feems  to  be 
confirmed  by  various  mafics  found  on  the  fpot  where  they 
fell. 

As  earthy,  metallic  and  other  particles  fortn  the  principal 
component  parts  of  our  planet?,  among  which  iron  is  the 
prevailing  part,  other  plarietarv  bodies  may  therefore  confift 
of  fimilar,  or  perhaps  the  fame  component  parts,  though 
combined  and  modified  in  a  very  different  manner.  There 
may  alfo  be  denfe  matters  accumulated  in  fmaller  mafles 
without  being  in  immediate  connexion  with  the  larger 
planetary  bodies,  difperfed  throughout  infinite  fpaee,  aiid 
which,  being  impelled  either  by  fome  projefting  power 
or  attraction,  continue  to  move  until  they  approach  the 
earth  or  fome  other  body;  when  being  overcome  by  their 
attractive  force,  they  immediately  fall  down.  By  their  ex- 
ceedingly great  velocity,  ftill  increafed  bv  the  attraftion  of 
the  earth  and  the  violent  friction  in  the  atmofphere,  a  ftrong 
eleftricity  and  heat  mull  necelfarily  be  excited,  by  which 
means  they  are  reduced  to  a  flaming  and  melted  condition, 
and  great  (juantities  of  vapour  and  different  kinds  of  gafes 
are  thus  dilengaged,  which  difiend  the  liquid  mafs  to  a  mon- 
ftrous  fize,  till,  by  a  (till  farther  expanfion  of  thefe  elaftic 
fluids,  they  niuft  at  length  burft.  Mr.  Chladni  thinks  alfo, 
that  the  greater  part  cf  the  fhooting-ilars  as  they  are  called, 
are  ndthing  elfe  than  fire-balls,  which  differ  from  the  latter 
only  in  this,  that  their  peculiarly  great  velocity  carries  them 
pafl  the  earth  at  a  greater  diftance,  fo  that  thev  are  not  {o 
ftrongly  attracted  by  it  as  to  fall  down,  and  therefore  in  their 
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pafTage  through  the  high  regions  of  the  atmofphere,  ccea- 
fion  only  a  tranfient  electric  flafh,  or  actually  lake  fire  for  a 
moment,  aiid  are  again  fpcedily  extinguidied,  when  they 
get  to  fuch  a  dillance  from  the  earth  that  the  air  becomes: 
too  much  rarefied  for  the  exifi;ence  of  fire. 

The  grounds  on  which  Dr.  Chladni  founds  the  above  the- 
orj,  refpecling  the  origin  of  the  before-mentioned  mafs  of 
iron,  and  its  fimilarity  to  the  produ6tions  of  fire-balls,  are- 
farther  explained  by  the  author  in  the  following  mamier : 

I.  As  fire-balls  confift  of  denfe  and  heavy  fubftances,  which 
by  their  exceedingly  quick  movement,  and  the  friftion  thence 
excited  by  the  atmofphere,  become  electric,  are  reduced  to 
a  flate  of  ignition,  and  melted  by  the  heat,  fo  that  they 
extend  to  a  great  fize,  and  burft ;  it  thence  follows,  that  in 
places  where  fragments,  produced  bv  the  burfting  of  a  fire- 
ball, have  been  found,  fubftances  endowed  with  all  thefe  pro- 
perties muft  alfo  have  been  found.  Iron,  however,  the  prin- 
cipal component  part  of  all  the  mafles  hitherto  found,  pof- 
fefies  all  thefe  properties  in  a  ^  ery  eminent  degree.  The 
weight  and  tough  nefs  of  the  principal  component  parts  of 
fire-balls,  which  muft  be  ven.'  confidcrable,  fince,  with  the 
greateft  pofliible  diftcnfion,  thev  retain  confifi:ence  enough  to 
proceed  with  the  utmoft  velocity  through  fuch  an  immenfe 
fpace  without  decompofition  of  their  mafs,  and  without 
their  progrefs  being  obftruftcd  by  the  refiftance  of  the  air, 
agree  perfectly  well  with  melted  iron ;  their  dazzling  white 
light  has  by  many  obfer%-crs  been  compared  to  that  of  melted 
iron ;  iron  alfo  exhibits  the  fame  appearances  of  flaming, 
fmoking,  and  throwing  out  fparks,  atid,  all  thefe  pheno- 
mena are  moft  beautiful  when  they  take  place  in  vital  air. 
Of  the  extenfion  by  claftic  fluids  expanded  by  the  heat,  and 
&f  the  contraction  w  hich  follows  from  cold,  traces  may  be 
difcovered  in  the  internal  fpongy  nature  of  the  iron  maflTes 
which  have  been  found,  and  in  the  globular  depreflions  of 
the  exterior  hard  crult,  the  latter  of  which  gives  us  reafon  to 
fuppofe,  that  in  thefe  places  there  have  baen  air-bubbles, 
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which,  on  cooHng,  funk  down.  The  mixture  of  fulphur 
found  in  various  mafles,  agrees  alfo  exceedingly  well  with 
the  phenomena  of  fire-balls,  and  efpecially  with  the  great 
inflammability  of  fulphur  in  very  thin  impure  air;  for  it  is 
well  known  that  fulphur  in  an  air-pump  will  take  fire  in  air 
in  which  few  other  bodies  could  do  the  fame.  In  regard  to 
thofe  mafl'es  in  which  no  fulphur  was  found,  this  may  have 
arifen  from  the  fulphur  efcaping  in  vapour,  fince  fome  tima 
after  the  appearance  of  fire-balls  a  ftrong  fmell  of  fulphur 
has  been  perceived.  The  brittlenefs  of  the  Siberian  iron 
mafs  when  heated,  may  arife  from  fome  fmall  remains  of 
fulphur,  which  may  perhaps  be  the  caufe  of  the  facility  with 
which  fragments  of  this  mafs,  as  well  as  that  found  at  Aix- 
la-Chapelle,  could  be  roafled. 

3.  The  whole  texture  of  the  mafTes  betrayed  evident  figns 
of  fufion.  This,  however,  cannot  have  been  occafioned  by 
any  common  natural  or  artificial  fire;  and  particularly  for 
this  reafon,  becaufe  iron  fo  malleable  is  not  fufible  in  fuch 
fire,  and,  when  it  is  fufed  with  the  addition  of  inflammable 
matters,  lofes  its  malleability,  and  becomes  like  common 
raw  iron.  The  vitrified  fubftance  in  the  Siberian  mafs  is 
equally  incapable  of  being  fufed  in  a  common  fire.  The 
fire  then  mufl:  liave  been  much  ftrong-er  than  that  produced 
by  the  common  natural  and  artificial  means,  or  the  flifion 
mufl:  have  been  efix;cled  by  the  force  of  exceedingly  flirong 
eledlricity,  or  perhaps  both  caufes  may  have  been  com- 
bined together. 

3.  Befides  the  fimilarity  of  the  above-mentioned  maflTes, 
the  circumfl;ances  refpefting  their  falling  are  fo  like,  that 
they  cannot  be  confidered  as  merely  accidental,  and  there- 
fore give  more  credibility  to  the  accounts.  This  being  pre- 
tnifed,  the  principal  queftion  then  is,  whether  the  pheno- 
mena of  this  kind  obferved  were  the  effefts  of  thunder,  or 
arofe  from  detached  fragments  of  fire-balls  ?  Several  cir- 
cumftances  quoted  by  Dr.  Chladni  feem  to  oppofe  the  idea 
of  their  arifing  from  thunder ;   but  agree  fo  perfedly  with 
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every  circumftance  remarked  in  regard  to  fire-balls,  that,  with- 
out aflerting  any  thing  ablurd,  every  relation  of  this  kind  may, 
he  fays,  be  admitted  in  their  full  and  literal  extent.  In  the  at- 
teftations  refpecling  that  of  Agram,  it  i?  mentioned  that  feveral 
people,  in  different  parts  of  the  kingdom,  faw  and  obfen^ed 
the  burfting  of  the  fire-ball,  and  heard  its  explofions  and 
noife  in  the  atmofphere,  and  perceived  alfo  that  fomething 
fiery  fell  from  the  heavens,  fo  that  it  was  a  circumfiance 
generally  known  in  the  neighbourhood,  only  that  on  ac- 
count of  the  diftance  it  was  not  exacllv  known  in  what 
place  it  had  fallen.  Hence  it  may  be  concluded,  that  it 
was  no  effects  of  lightning,  but  an  a^ual  fire-ball.  Light- 
ning, at  a  time  of  the  year  when  ftorms  are  not  uncommon, 
would  not  have  excited  univerfal  attention,  much  lefs  would 
it  have  been  obferved  at  a  great  diftance  as  a  failing  fiery 
mafs.  From  the  fimilarity  of  the  mafles,  it  is  alfo  highly 
improbable  that,  in  all  the  places  where  they  v.ere  found, 
fiifible  parts  only  fiiould  have  been  difcovered,  and  fhould 
have  been  changed  in  tl.e  fame  manner  by  lightning;  efpe- 
ciallv  as  m  places  ftruck  bv  lio-htninsr  no  maffes  of  the 
like  kind  have  been  found,  but  always  vitrified  earthy 
particles,  &c. 

4.  It  is  totally  incomprehenfible  how,  on  the  high  fiate 
mountains,  w  here  the  Siberian  mafs  was  found,  at  a  con- 
fiderable  diftance  from  the  iron  mines ;  in  the  chalky  foil  of 
the  extenfive  plains  of  America,  where  for  a  hundred  miles 
around  there  are  no  iron  mines,  and  not  even  fo  much  as  a 
ilone  to  be  found  ',  and  at  Aix-la-chapelle,  where,  as  far  as 
the  author  knows,  there  are  no  iron  works,  fo  many  ferru- 
ginous particles  could  be  collected  in  a  fniall  fpace,  as  uould 
heneceflary  to  form  mafles  of  1600,  15CCC,  and  17000,  up 
to  33600  pounds.  This  circumftance  fiiews  that  thefe 
mafles  could  as  little  have  been  fufed  by  lightning,  as  by 
the  burning  of  a  foreft,  or  of  foflile  coal.  Theie  maflTe? 
were  found  quite  expofcd  and  uncovered,  and  not  at  any 
depth  in  the  earthy  where  we  can  much  more  readily  admit 
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Tnch  an  accumiilatlou  of  ferruginous  particles  to  have  been 
melted  by  the  cfletils  of  lightning. 

Should  it  be  afked  how  fuch  maflcs  originated,  or  by 
what  means  thev  were  brought  into  fuch  an  infulated  por- 
tion;  this  queftion  would  i)e  the  fame  as  if  it  were  afked 
how  the  planets  originated.  Whatever  hypothefes  we  may 
form,  we  nuill  either  admit  that  the  planets,  if  we  except 
the  many  re\olutions  which  they  may  have  undergone, 
cither  on  or  near  their  furface,  have  aUvays  been  fince  their 
firll  formation,  and  ever  will  be  the  fame ;  or  that  nature, 
ailing  on  created  matter,  pofTcffes  the  power  to  produce 
worlds  and  whole  fyftcms,  to  deftroy  them,  and  from  their 
materials  to  form  new  ones.  For  the  latter  opinion  there 
are,  indeed,  more  grounds  than  for  the  former,  as  alterna- 
.tions  of  deftruclion  and  creation  are  exhibited  by  all  organifed 
and  unorganifed  bodies  on  our  earth ;  which  gives  us  reafon 
to  fufpect  that  nature,  to  which  greatnefs  and  fmallnefs, 
confidered  in  general,  are  merely  relative  terms,  can  produce 
more  effects  of  the  fame  kind  on  a  larger  fcale.  But  many 
variations  have  been  obferved  on  diftant  bodies,  which,  in 
Ibme  meafure,  render  the  laft  opinion  probable.  For  ex- 
ample, the  appearing  and  total  difappearmg  of  certain  liars, 
when  they  do  not  depend  upon  periodical  changes.  If  we 
now  admit  that  planetary  bodies  have  itarted  into  exiftence^ 
we  cannot  fuppofe  that  fuch  an  event  can  have  otherwifd 
taken  place,  than  by  conjefturing  that  either  particles  of 
matter,  which  were  before  difped'ed  throughout  infinite 
jpace,  in  a  more  foft  and  chaotic  condition,  have  united 
together  in  large  mafl'es,  bv  the  power  of  attra6lion ;  or  that 
new  planetary  bodies  have  been  formed  from  the  fragments 
of  much  larger  ones  that  have  been  broken  to  pieces,  either 
perhaps  by  fome  external  (liock,  or  by  an  internal  explofion. 
Let  whichever  of  thefe  hypothefes  be  the  trueft,  it  is  not 
improbable,  or  at  leail  not  contrary  to  nature,  if  we  fuppofe 
tliat  a  large  quantity  of  fuch  material  particles,  either  on 
account  of  their  too  great  diftance,  or  becaufe  prevented  by 
B  4  a  Ilronger 


8  Ohfervatlons  on  a  Mafs  of  Iron  found  in  Siberia. 

a  ftrbnger  movement  in  another  direftion,  mav  not  have 
united  themfelves  to  the  larger  accumulating  mafs  of  a  new 
world ;  but  have  remained  infulated,  and,  impelled  by  fome 
ftiock,  have  continued  their  courfe  through  infinite  fpace, 
until  they  approached  fo  near  to  fome  planet  as  to  be  within 
the  fphere  of  its  attraction,  and  then  by  falling  down  to 
occafion  the  phenomena  before  mentioned. 

It  is  worthy  of  remark,  that  iron  is  the  principal  com- 
ponent pari  of  all  the  maffes  of  this  kindhither  to  difcovered; 
that  it  is  found  almoft  every  where  on  the  fur  face  of  the 
earth,  as  a  component  part  of  many  fubftances  in  the  vegeta- 
ble and  animal  kingdom  ;  and  that  the  effeCls  of  magnetifm 
give  us  reafon  to  conclude,  that  there  is  a  large  provifion  of 
it  in  the  interior  parts  of  the  earth.  We  may  therefore 
conjefture  that  iron,  in  general,  is  the  principal  matter  em- 
ployed in  the  formation  of  new  planetary  bodies;  as  is  ftill 
farther  probable  by  this  circumftance,  that  it  is  exclufively 
connected  Avith  the  magnetic  power  *  ;  and  alfo  on  account 
of  their  polarity,  may  be  neceflary  to  thefe  bodies.  It  is 
alfo  probable,  if  the  above  theory  be  juft,  that  other  fub- 
ftances  contained  in  fuch  fallen  maffes,  fuch  as  fulphur, 
iiliceous  earth,  manganefe,  &c.  may  be  peculiar  not  to  our 
globe  alone,  but  may  belong  to  the  common  materials  em- 
ployed in  the  formation  of  all  planetary  worlds. 

*  The  ProfeflTor  feems  not  to  have  been  acquainted  with  a  faft  an- 
nounced in  our  firft  volume  (p.  426),  that  feveral  other  fubllances  befides 
iron  poITefs  magnetic  properties.    Edit. 
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II.  Strictures  on  Mr.  JoSEPH  CoLLIER^s  "  Ohfervaihns  oa 
Iron  and  Steel"*."  By  Mr.  Da  FID  MusHET,  of  tht 
Clyde  Iron  Works.     Communicated  by  the  Author. 

XT  is  much  to  be  wiflied,  that  men  praftically  verfed  in 
the  various  manufadures  of  Britain  would  turn  their  atten- 
tion to  the  heft  means  of  difleminating  a  knowledge  of  th^ 
principles  and  operations  which  have  been  determined  by 
experience  as  the  beft  to  be  followed  in  the  large  way,  ac- 
cording to  local  and  other  circumftances.  A  candid  and 
liberal  communication  of  individual  obfervation,  by  pro- 
moting the  common  intereft,  would  tend  ultimately  to  the 
bfenefit  of  each  manufacturer,  by  the  increafed  improvement 
and  perfeftion  of  their  various  articles ;  for  the  real  welfare 
of  any  particular  branch  depends  lefs  upon  the  fuperiority  of 
one  man's  article  over  that  of  another,  in  the  fame  line, 
than  upon  the  general  fuperiority  of  a  national  produft  over 
that  of  any  other  country — a  pre-eminence  that  depends 
entirely  on  the  aggregate  mafs  of  induftr}'^,  ingenuity  and 
jntelleft  exerted  in  the  one  or  the  other. 

What  I  recommend  is  the  more  neceflary,  as  inaccurate 
and  fallacious  principles  are  often  brought  forward  by  men 
of  fcience,  even  the  beft  intentioned,  from  a  want  of  that 
praAical  knowledge,  which  can  only  be  acquired  by  a  long 
and  perfonal  acquaintance  with  the  procefles  carried  on  in 
the  large  way  of  manufafture.  The  mifchiefs  hence  oc- 
cafioned  are  incredible :  it  tends  to  feparate  the  man  of 
fcience  and  the  manufacturer;  it  (hackles  the  latter  with 
increafing  prejudice;  makes  him  view  the  fonner  with  a 
fufpicious  eye ;  is  the  principal  reafon  why  fcience  has  been 
fo  long  excluded  from  our  manufactories  ;  and  why  the  ac- 
curate refults  of  the  laboratory  have  fo  long  been  defpifed  by 
the  practical  artift,  and  been  deemed  undeferving  of  experi- 

*  See  Phil.  Mag.  vol.  i,  p.  46. 
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ment  on  an  extended  fcale.  The  artift  and  the  man  of 
fcience  fliould  mutually  inform  each  other :  principles  will 
then,  and  not  till  then,  acquire  confutence  and  correclnefs, 
and  their  value  will  be  eftabliihed  on  the  fiireit  foundation. 

The  precept  I  inculcate  I  Ihall  myfelf  follow,  to  the  belt 
of  my  ability,  by  communiccitiag,  through  the  medium  of 
the  Philofophical  Magazine,  a  feries  of  papers  intended  as  an 
introduction  to  a  knowledije  of  the  mauufadurinT  of  iron  in 
this  country,  with  details  of  the  various  procelles  in  ufe  :  to 
be  followed  by  a  feries  of  experiments  relative  to  the  princi- 
ples of  iron  and  fteel,  which  have  occupied  my  leifure  time 
for  fome  years  paft,  and  v.-hich  prefent  feme  facls  not  gene- 
rally known.  But  as  it  may  tend  to  clear  the  path,  and 
enable  me  afterwards  to  proceed  with  lefs  interruption,  I 
fhall  in  this  paper  confine  myfelf  chief!  v  to  the  correcting  of 
fome  miftakes  into  which  ^,lr.  Collier,  in  his  Obfervations 
on  Iron  and  Steel,  has  been  bctravcd  bv  a  want  of  know- 
ledge in  the  mechanical  procefles  now  in  ufe,  and  the 
minute  practical  details  of  the  various  modifications  of 
iron.  Thefc  can  only  be  deduced,  with  certainty,  from  a 
Iceen,  perfonal,  and  long  continued  inveftigatiou  of  the  con- 
firmed modes  of  practice  on  a  large  fcale.  To  fpread  infor- 
mation on  thefe  intereRing  fubjects,  and  to  correct  erroneous 
opinions,  formed  from  the  perufal  of  writers  eminent  in 
the  fcientinc  v/alks  of  life,  are  the  reafons  ftatcd  by  Mr. 
Collier  for  prefentin<>;  the  public  with  his  Obfervations.  To 
pafs  over  his  obfervations  in  nlcncc,  would  be  doing  him 
as  well  as  the  public  injullice,  fincc  it  would  be  to  aid  the 
diflcmination  of  that  error,  which  he  fo  laudably  wiflies  to 
root  out;  in  his  endeavours  to  the  perfomiance  of  which, 
he  furely  ought  to  meet  with  the  ailiilance  and  approbation 
of  every  one  iiitertfted  for  the  welfare  and  profperity  of  his 
country. 

One  rock  on  which  Mr.  Collier  fplits,  is  in  cenfuring  and 
<[uoting  the  French  chemifls,  and  others,  without  recollect- 
ing whether  the  fuel  ufed   is  the   fame  in  France  as  in 
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Britain ;  and  alfo  that  chemical  writers  in  general,  from 
ueceflitv  as  often  as  choice,  confine  their  experiments 
fimply  to  the  laboratory:  thefe,  however  accurate,  will 
always  be  found  materially  varied  when  followed  o\\\.  on  a' 
.large  icale. 

When  M.  Fourcroy  ftatcs  the  length  of  time  neceflary 
for  cementing  ileel,  moft  evidently  he  alludes,  not  to  fteel 
manutadurcd  in  the  large  way,  but  to  that  effeded  in 
chemical  experiments;  elfe,  he  never  could  have  mentioned 
an  earthen  box.  It  is  well  known  that  bars  of  iron  -ith  of  aUt 
inch  in  thicknel's,  the  length  is  no  way  material,  will 
pafs  into  the  ftate  of  good  (leel  during  12  hours  cementa- 
tion with  a  white  heat.  Had  M.  Fourcroy  meant  any 
other  than  bar  Jicel,  he  would  not  have  mentioned  iron  as 
the  iiibrtance  to  be  operated  upon. 

In  regard  to  the  time  necelfar}'  for  cementing  fteel  on  a 
large  fcale,  Mr.  C.  has  ftruck  the  extreme  from  the  chemical 
gentlemen  whom  he  quotes,  and  who  only  give  the  refults 
from  their  laboratories.  In  the  lengthened  procefs  of  16 
days,  ftated  by  Mr.  C.  as  being  the  requifite  time  for  ce- 
menting malleable  iron  into  fteel,  he  includes  the  time  which 
the  furnace  is  allowed  to  cool,  before  the  workmen  can 
penetrate  to  the  contents ;  and  this  period  may  be  lengthened 
or  ftiortened  from  local  circumftances.  The  procefs,  I  pre- 
fume,  is  reckoned  complete  when  the  iron  is  deemed  fuf- 
ficiently  faturated  with  carbon:  this  is  judged  of  by  the  trial 
bars :  if  thel'e  are  found  perfeft,  then  the  whole  convei*fion 
will  be  in  a  fimilar  ftate :  Ihould  the  furnace  after  this  re- 
main a  month  unemptied,  this  adds  nothing  to  the  real 
length  of  time  neceflary  for  cementation :  I  have  feen 
feveral  inftances,  where  the  workmen  have  emptied  the 
furnace  of  high  converted  fteel,  for  drawing  into  German 
fteel,  upon  the  nth  day. 

It  would  be  a  very  difficult  matter  for  Mr.  Collier  to  point 
put  any  greater  advantage  which  fteel  poflefles,  than  that 
.policed  by  Mr,  Nicholfon  ;  namely,  its  property  of  becom- 
ing 
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ing  hard  when  plunged  into  cold  water.  This  alone  gives 
it  an  almoft  entire  maftery  over  all  other  metals  and  fub- 
ftances ;  it  conftitutes  its  folidity,  durability,  and  poliili  ; 
in  {hort,  all  its  utilit}'',  when  manufatlured  into  the  many 
various  inftruments  of  ufe,  is  derived  from  this  unrivalled 
peculiarity  of  the  metal. 

It  is  impoffible  to  difcover  what  could  have  led  Mr.  C. 
in  attempting  an  explanation  of  the  ufe  of  "  plunging 
into  water,"  to  fay,  that  it  is  done  to  prevent  the  fleel 
*'  returning  to  the  (late  of  malleable  iron  :"  the  fallacy  of 
this  aflertion  muft  be  obvious  to  the  lealt  intelligent  M'ork- 
man.  Plunging  and  heating  alternately  are  the  fpeediell 
methods  for  bringing  fleel  back  to  malleability :  the 
feldomer  it  is  plunged  or  heated,  the  longer  it  will  prefen'e 
the  carbonic  principle,  and  confequently  remain  good. 
Has  Mr.  C.  been  told  that  at  fteel  manufaftories,  where 
bar  fteel  is  drawn  into  fliapes,  and  bars  of  various  dimen- 
fions,  that  all  thefe  are  immerfed  in  water,  left  they  fliould, 
if  left  without  this  precaution  to  cool  in  the  open  air,  be- 
come malleable  iron  ?  Were  this  the  cafe,  fteel  could  never 
be  fubjecled  to  the  file— nor  could  files  be  ftruck— becaufc 
fteel  could  not  then  exift  unlefs  in  a  hardened  ftate.  Let 
me  afk  Mr.  Collier,  whether,  at  thofe  manufactories  of  fteel 
which  he  has  frequented,  the  trialj^ars  taken  from  the 
aperture  of  the  furnace  were  found,  when  cold,  in  the  ftate 
of  malleable  iron,  or  other\\'ife  ? 

The  note  at  the  bottom  of  pag?.  47  is  extremely  vague. 
Can  there  be  an  expreflion  more  indefinite,  than  that  "  a 
partial  abftraftion  of  oxygen  takes  place  by  plunging  hot 
metal  into  cold  water?"  From  what  is  the  oxygen  ab- 
ftra6ted  ?  Is  it  from  the  hot  metal,  or  is  it  the  oxygen  of 
the  decompofed  water  ?  If  from  the  former,  pray  Avhat  ftate 
of  the  metal  does  Mr.  C.  allude  to?  Pure  fteel  contains  no 
oxygen ;  malleable  iron,  properly  manufactured,  is  alio  void 
of  the  bafe  of  vital  air :  crude  iron  alone  contains  oxygen, 
an  additional  quantity  of  which  it  abforbs,  when  dropt  fluid 

into 
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Into  cold  water.  I  fliall  therefore  fuppofe  he  meant  to  fay, 
that  the  oxygen  of  the  decompofcd  water  partially  united 
with  the  hot  metal :  this,  without  further  explanation, 
would  be  ftill  very  unfatisfa6lory  5  fince  it  does  not  fpecify 
the  modification  of  the  metal  operated  upon.  Plunge  very 
hot  malleable  iron  into  cold  water,  and  part  of  the  water 
will  be  decompofcd ;  its  oxygen  \\'ill  unite  with  a  portion  of 
the  iron;  this  portion,  however,  will  be  found  to  have 
feparated  from  the  bar  or  mafs,  to  have  loft  its  metallic 
brilliancy  and  weight,  and  to  have  pafled  into  the  ftate  of  ^ 
black  oxyde.  Similar  phenomena  take  place  in  treating 
fteel  after  the  fame  manner.  Crude  iron  is  lefs  fufceptible 
of  changing  its  metallic  fracture  by  fuch  treatment;  though 
it  is  rendered  very  infufible  by  the  expulfion  of  its  carbon. 

Mr.  C.  fays  that  '*  blaft  furnaces  are  like  two  four-fided 
pyramids  joined  bafe  to  bafe;"  Mr.  Chaptal  fays  the  fame 
thing,  and  fach  I  queftion  not  may  be  their  fhape  in  France. 
In  Britain  ho\^•ever  they  are  entirely  conical,  excepting  6  or 
7  feet  at  the  under  end,  which  forms  a  fquare  funnel :  9 
more  juft  idea  of  the  figure  would  be  conveyed  by  comparing 
them  to  two  inverted  cones,  the  bafe  of  the  larger  refling' 
upon  that  of  the  fmaller. 

In  charg'mg  the  furnace  Mr.  Collier  has  forgot  to  mention 
the  principal  material,  and  its  proportions,  viz.  the  ore^ 
and  erroncoufly  ftates,  that  "  equal  portions  of  coal  cinder 
and  lime-ftonc"  are  introduced,  without  even  mentioning 
whether  thcfe  proportions  are  by  meafure  or  weight.  The 
proportions  of  ore,  coal,  and  lime-ftone,  are  very  various  at 
different  works ;  the  whole  depending  upon  an  intimate 
union  and  knowledge  of  the  quantity  and  quality  of  the 
various  principles  and  fubllances  contained  in  each:  the 
proportion  of  materials  befidcs  is  varied  at  pleafure,  to 
produce  the  quality  of  crude  iron  wanted. 

At  fome  works  the  quantity  of  lime  ufed  is  i  to  3  of 
cinders  by  weight,  but  this  is  an  exceffive  proportion,  and 
is  only  necellary  to  correct  the   impurities  qf  fome  iron^ 

ftones ; 
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ftones;  in  commdn  i  to  4  or  5  is  ufed,  and  where  Oumb^- 
land  or  Lancailiire  ore  is  fmelted  in  contact  with  v.ood- 
charcoal,  ~th  will  abundantly  fufficc. 

From  Mr.  Collier's  defcription,  a  perfon  unvcrfcd  in  the 
mode  of  conducting  blaft  furnaces  would  be  apt  to  con- 
ceive that  the  furnace  was  firft  charged,  and  then  kindled  to 
effe6l  reduction  :  this  of  courfe  conveys  an  idea  that  fre- 
quent filling  and  kindling  are  neceffar\'.  The  furnace  is 
firft  fufficicntly  heated  with  coal  cinder  alone  ;  the  charging 
then  commences,  and  continues  hourly  for  a  great  length 
of  time — two,  three,  and  four  years :  inftances  have  been 
of  a  furnace  continuing  to  fmelt,  without  much  interrup- 
tion, for  nine  years. 

The  mention  of  bellows  is  a  proof  l)0v>-  deficient  Mr,  Collier's 
information  has  been  rcfpe6ling  the  prefent  general  ftate  of 
macb.inery  attached  to  iron  works.  Excepting  a  very  few 
charcoal  furnaces,  all  the  blaft  fiirnaces  in  Britain  are  fup- 
plied  with  air  from  caft-iron  cylinders  of  various  dimenfions, 
conftru6led  on  various  plans.  The  compreflion  of  air  from 
thcfe  is  greater  than  coidd  poffibly  be  obtained  by  means  of 
bellows,  -  more  fit  for  combuftion,  and  capable  of  fupporting 
a  column  of  mcrcur\'  of  fix  inches,  which  is  equal  to  6,784 
feet  of  water.  Bv  fuch  a  heavv  compreffion  of  air,  150a  to 
1800  cubical  feet  will  pafs  through  the  difcharging  pipe  into 
the  furnace  in  one  minute,  when  its  diameter  does  not  ex- 
ceed 2}  or  3  inches  at  moir. 

Mr.  Collier  writes  v.ith  more  information  on  the  manu- 
facturing of  bar  in)n.  Still  however  he  does  not  diftinguifli, 
■with  fuflirientacciiracv,  between  the  various  proceflcs.  Thj 
feeond  method  he  defcribes  is  only  followed  out  where  bar 
iron  is  manufacl:ured  with  charred  wood:  the  effects  produced 
by  the  ufc  of  wood-charcoal  are  fo  material,  that  they  un- 
doubtedly merited  to  be  mentioned,  and  particukxrly  diftin- 
guifiicd  from  thofe  of  charred  or  raw  pit-coal. 

One  of  the  principal  operations,  well  known  bv  the  name 
©f  the  Puddling  Procefs,  u  very  flightly  noticed,  and  in  a 

mannep 


Ohfa-oationS  dji  Iron  and  Slcc'I.  i^; 

Ttianner  not  cafily  to  be  undcrftood.  Dr.  Beddocshas  lately- 
given  a  more  aecurate  detail  of  the  various  phenomena  ex- 
hibited daring  that  operation*. 

The  fubllitution  of  large  rollers,  in  place  of  the  ftamping- 
hammer,  is  well  calculated  to  overcome  a  large  quantity  of 
iron,  and  for  impoling  on  the  bar  a  beautiful  finifli,  efpe- 
cially  if  afterwards  paifed  under  a  fmall  tilt-hammer;  but 
thequalitv  of  the  iron  mu!l  fiill  be  inferior  to  that  manu- 
factured with  heavv  hammers.  The  compreflion  of  the  bar, 
on  all  fides,  when  palTuig  through  the  grooved  rollers,  muft 
tend  to  enfold,  rather  than  expel,  a  portion  of  the  Aug; 
\vhcrea3  the  heavy  blows  of  a  hammer,  which  with  the  helve 
weighs  from  3  to  4COolb.  cannot  fail  more  entirely  to  diffi- 
pate  all  the  fubftanccs  fafed  in  conta6t  with  the  iron,  and  to 
give  a  degree  of  fdjrc  and  tenacity  not  to  be  acquired  by  a 
regular  and  continued  prcffure. 

Numerous  and  Jiverfified  are  the  opinions  refpecling  the 
exifting  eaufes,  which  conflitute  the  very  great  difference, 
rn  quality,  between  the  bar  iron  manufactured  in  Great 
Britain,  and  that  made  in  Suoden,  Siberia,  Spain,  &c.  I 
have  reafon  to  imagine  that  this  difference  arifes  neither 
from  the  ruff,  acquired  by  the  iron  being  laid  in  damp 
places,  nor  yet  from  the  fuperior  richnefs  of  the  foreign  ores. 
In  Siberia  and  Sweden  the  iron  is  puffied  off  to  market  at 
ftated  periods,  and  becomes  comparativelv  old  kept,  merely 
from  the  gi*eat  diftance  it  has  to  travel  before  it  can  reach  a 
market.  Mr.  Collier  feems  inclined  to  impute  this  fupe- 
riority  to  a  greater  quantity  of  iron  contained  in  the  ore ; 
and  to  its  being  more  dcltitatc  of  mixtures :  hence  he  flates 
the  average  of  the  Swediili  ore?  to  be  70  pounds  pure  iron- 
crude  iron  he  muft  mean— in  tlic  hundred,  and  Englifh  ores 
30  to  40.  I  have  (cQn  many  of  the  northern  ores,  fome  of 
them  very  rich  in  iron,  equal  to  6^  and  70  per  cent.  ;  but 
many  more  of  them  not  yielding  beyond  40,  ancj  fome  of 
theni  as  lov,  as  20.   Norwegian  ore  from  the  mine  of  Horke- 

*  Dr.  Bed(^oes's  paj'er  ihall  be  givea  in  a  future  Number. 
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DhaJ-Grube  is  powerfully  obedient  to  the  magnet,  yet  }-ieId» 
only  21  pounds  in  lOO  of  the  ore. 

Admitting,  however,  that  rich  ores  make  a  fuperior  qua- 
lity of  iron,  why  then  are  not  fuch  qualities  produced  fron>^ 
the  ores  found  in  Cumberland  or  Lancaihire,  fince  the  hae- 
matites and  kidney  of  the  former  are  as  rich  in  iron  as  the 
fineft  Swedifli  ores  ?  Mr.  Collier  ftiould  have  diftinguiihed, 
too,  between  the  argillaceous  ores,  commonly  called  iron- 
ftones,  found  in  ftrata  more  or  lefs  inclined  to  the  horizon, 
fo  univerfally  diffufed  and  fmelted ;  and  thofe  of  Cumber- 
land and  Lancafliire,  formed  into  knobs,  or  in  vertical  ftrata, 
which  are  only  partially  ufed.  The  former  are  the  only  ores 
ufed  in  quantity  to  produce  grey  crude  iron,  and  contain  of 
iron  from  i8  to  4a  pounds  in  100:  the  latter  are  ufed  in. 
great  part  for  fabricating  the  inferior  qualities  of  crude  iron, 
fuch  as  fliip  ballaft,  forge  pi^s.  Sec.  Sec.  The  Cumberland 
ore  exhibits  a  variety  of  qualities  and  proportions  of  iron  : 

The  fine  Hematites  ore  yields  of  iron  68  to  7olbs.  per  100. 
Kidney         -         -         -       60  to  63. 
Common  -         -       53  to  60. 

Lancafliire  ore  will  be  found  to  yield,  upon  an  average, 
57  pounds  iron  in  100. 

I  (hould  be  apt  to  afcribe  the  general  fuperiority  of  foreign 
iron  over  Britifli,  folely  to  the  ufe  of  wood  charcoal  in  all 
the  ftages  of  the  operation ;  and  the  fuperiority  of  the  indi- 
vidual fabrics  over  each  other,  to  the  native  excellence  of 
the  iron  contained  in  the  ore.  It  is  well  known  that  the 
Svvedifh  marks  of  bar  iron,  (JL\  and  C O,  arc  manufac- 
tured from  a  peculiar  ore,  found  in  the  mine  of  Danamora  j 
and  that  no  other  Swedifli  ores  yield  fuch  a  quality  of  iron, 
e^en  whtu.  manufactured  in  the  fame  manner  and  with  the 
fame  fuel.  It  is  tlie  fame  in  Siberia,  where  the  old  and  new 
fable  fabrics  have  gained,  by  the  native  fuperiority  of  the 
iron  contained  in  the  ore,  an  excellence  little  inferior  to  the 
principal  Swedifli  marks.  From  numerous  experiments  I 
am  convinced,  that  the  iron  contained  in  cur  iroiv-itones,  or 

argil- 
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artnllaceous  ores  of  iron,  is  In  many  of  a  fuperior  quality, 
and  capable  of  producing  bar  iron  equal  to  foreign,  if  treated 
in  the  fome  manner  :  this,  however,  is  out  of  the  quedion  in 
Britain,  and  can  never  be  a  lubjcd  of  general  contempla-- 
tion  ;  thouoh  by  thofewho  have  opportunity  the  experiment 
might  be  made. 

Mod  of  the  boo'  ores  of  Sweden  and  RuiTia  contain  lefs 
iron  than  fome  of  our  iron-ftones,  and  give  out  a  much  lefs 
portion  of  volatile  matter  in  torrefying ;  fo  that  fuch  iron- 
ftones,  by  fevere  torrefa£lion,  might  be  reduced  to  contain  as 
much  iron  in  60  or  6^  parts  as  in  100  when  in  a  raw  ftate. 
Several  of  the  fine  iron-ftones  found  in  Lanarkftiire  are 
compofed  as  follows : 

Iron  -  -  -         40 

Carbonic  acid,  fulphur,  &c.  38,  which  flies  off  in  torrefying. 

Clay,  lime  and  filex      -^         23 


looparts:  fo  that  in  100  pounds 
of  iron-ftonc  thus  roafted,  there  would  be  contained  of  iron 
64'- pounds.  Ores  in  fuch  a  ftate,  and  containing  fuch  a 
quantity  of  iron,  would  moft  likely  fmelt  to  great  advantage 
in  conta6l  with  wood-charcoal.  In  diftinguifliing  the  qua- 
lities of  crude  iron,  Mr.  Collier  has  copied  the  French 
Writers,  without  adverting  to  the  difference  between  the 
frafture  of  crude  iron  manufaftured  with  pit-coal,  and  that 
produced  wdth  the  charcoal  of  wood ;  this  laft  is  that  de- 
fcribed  by  the  French  metallurgifts.  Crude  iron  manufac- 
tured with  pit-coal  is  either  white,  mottled,  or  grey  :  of  the 
latter  colour  there  are  many  ftiades  j  the  darker  the  grey, 
and  the  larger  the  grain,  the  fofter  and  more  fufible  is  the 
quality  of  the  iron.  Thefe  properties  are  exprefsly  derived 
from,  and  dependent  upon,  the  proportion  of  fuel  ufed  in  re- 
du6lion ;  the  greater  the  quantity  of  fuel,  the  larger  and 
more  brilliant  will  be  the  grains  of  the  frafture  of  the  metal. 
The  carbon  contained  In  crude  iron— for  a//  crude  iron  con- 
tains carbon— will  be  in  exixQ.  proportion  to  the  relative  quan- 
VoL.  II.  C  tity 
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tity  of  fuel  made  ufe  of.  Mr.  Collier  aflerts,  that  the  fecond 
ftate  of  the  metal  only  contains  it ;  and  although  he  admits 
of  a  third  ftate  of  crude  iron,  manufa6lurcd  with  a  ftill  larger 
proportion  of  fuel,  he  takes  no  notice  of  the  invariable  confe- 
quence,  viz.  an  extra  combination  of  carbon.  Quer)-,  Can  it 
be  faid  with  propriety,  that  crude  iron  holds  carbon  in  folu- 
lion,  when  it  can  be  feparated  from  it  by  fimple  mechanical 
divifion  ? 

It  is  to  be  wlfned  that  Mr.  Collier  had  furnifhed  an  ana- 
lyfis  of  thofe  ores,  found  in  the  neighbourhood  of  Sheffield, 
which  he  fays  contain  phofphat  of  iron,  and  from  which 
they  derive  their  cold  Ihort  quality  :  if  the  property  of  form- 
ing cold  (hort  irons  is  a  proof  of  the  exiftence  of  phofphat  of 
iron  in  the  ore,  then  I  knov/  of  no  ores  that  do  not  contain 
it;  as  I  have  never  feen  crude  iron  that  could  not  be  con- 
verted into  cold  fhortiron,  at  pleafure,  by  the  management 
of  the  procefs  of  malleability.  I  would  not  wifh  to  deny 
the  exiftence  of  ftderite — I  cannot— for  it  is  already  an  efta- 
bliftied  truth  ;  but  I  cannot  fubfcribe  to  its  being  the  exift- 
ing,  alterative  principle  in  the  ore,  which  contaminates  the 
iron,  and  renders  it  brittle  when  cold;  unlefs  I  am  con- 
vinced, bv  its  having  been  precipitated  from  the  ore,  before  it 
came  in  contaet  with  combuftion.  The  great  Lavoifter  him- 
felf  appears  to  have  been  uncertain,  whether  the  fubftance 
called  iiderite  was  a  binary  combination  or  not :  hence  he 
clafles  it  among  the  phofphurets,  and  expreffes  his  doubts  of 
the  oxygenation  of  the  phofphorus.  Mr.  Chaptal,  however, 
in  experiments,  which  I  fuppofe  have  been  made  pofterior 
to  Mr,  Lavoifter's  publication,  has  proved  it  to  be  a  real 
folution  of  iron  in  the  phofphoric  acid.  What  I  contend 
for  is  this,  that  the  iiderite  of  iron  may  be  an  unknown  com- 
bination, formed  during  the  procefs  of  making  the  iron  mal- 
leable. At  fomc  future  period  I  {hall  enter  more  at  large 
into  what  I  conceive  to  be  the  exifting-  caufes  of  cold  and 
fhort  hot  irons,  and  adduce  experiments  for  their  fupport. 

The 
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The  account  of  cafe-hardening  is  very  unfatlsfa^Slor)- ;  and 
flUhoufrh  the  analogy  bei  wixt  it  and  the  cementing  of  fteel 
be  crreat,  yet  it  would  puzzle  any  one  to  make  bar  fteel  from 
iron  by  following  the  procefs  defcribed ;  and  flill  more  to 
produce  bar  ftcel  from  cart-iron,  by  cementing  it  in  the 
manner  mentioned  by  Mr.  Collier. 

I  hope  Mr.  Collier  will  not  feel  offended  by  the  freedom 
with  which  I  have  examined  his  obfervations.  Great  are  the 
improvements  wirtied  for,  and  expefted,  in  the  manufaftur- 
ing  of  iron ;  and  it  is  only  by  numerous  experiments,  and 
liberal  difcuffions  on  the  fubje6l,  that  thefe  great  defiderata 
are  to  be  obtained. 


III.  Ohfewations  on  Plafina,  and  its  Utility  in  the  Arts,  fogc^ 
ther  ivith  fame  Remarhs  on  the  Advantages  -which  rejie6iing 
haiJe  over  achromatic  Tele/copes.  By  Alexis  Rochon, 
Dire5lor  of  the  Marine  Ohfervatory  at  Brcji.  From  the 
Journal  de  Phyfiquc,  1798* 
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LATINA  is  a  metal  exceedingly  refraftorj,',  unchange-' 
able,  very  compact,  and  capable  of  receiving  a  fine  polifli . 
This  fmgular  metal  has  never  yet  been  found  but  in  the  gold 
mines  of  Chocc.  The  Spaniards  gave  it  the  name  ofjuait 
blanca,  that  is  to  fay  white  gold,  and  platino  del  Pi?7to,  which 
fignities  little  filver  of  Pinto.  It  is  brought  to  us  from  Choco, 
under  the  form  of  trianorilar  o-rains  the  ang-les  of  which  are 
rounded.  Thefe  grains  are  irregular,  dudlile,  and  fufceptible 
of  being  attracted  by  the  loadilone.  It  is  never  pure,  and 
always  contains  a  black  fnining  fand,  over  which  an  artifi- 
cial magnet  has  great  power.  This  fand  is  interfperfed  with 
gold  grains  and  fragments  of  fmall  coloured  cryftals.  The 
fpecific  gravity  of  platlna  is  to  that  of  gold  as  22  to  19'  *• 
Like  that  precious  metal,  it  refills  the  action  of  fimple  acids, 

♦  We  have  fcen  fome  platina  where  the  difference  was  dill  greater.  EofT. 
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and  its  colour  inclines  a  little  more  to  that  of  filver  than  to 
that  of  iron. 

During  the  time  I  refided  at  Conmna  in  1770,  the  in- 
tendant  general  of  Galicia,  Pietra  Buena,  who  came  origi- 
nally from  Saint-Malo,  made  me  a  prcfent  of  a  fmall  ingot 
of  platina,  which  was  combined  with  a  great  deal  of  zine 
and  red  copper.  This  ingot,  which  weighed  about  eight 
ounces,  was  in  Spain  confidered  as  a  very  rare  and  curious 
fpecimen.  Buifon  afterwards  gave  me  two  difhes  of  a  mix- 
ture altogether  iimilar,  which  had  been  manufaftured  at 
Lima.  If  platina  be  thus  manufaftured  in  Peru,  it  needs 
excite  no  wonder  that  travellers  have  not  thought  it  worth 
while  to  bring  to  Europe  works  made  by  a  mixture  which 
deprives  this  metal  of  the  advantages  it  has  in  its  natural 
ftate  over  all  other  metallic  fubftances. 

It  is  believed  that  platina  was  not  known  in  Europe  be- 
fore the  apnearajice  of  Don  Antonio  dc  Ulloa's  Voyage, 
printed  in  1748  :  but  it  appears  that  it  was  known  to  Julius 
Scaliorer ;  for  he  mentions  a  fimilar  metal  in  one  of  his  works 
printed  at  Franckfort  in  i5oi.  "Know  alfo,"  fays  he, 
^'  that  in  Honduras,  a  diltricl  between  Mexico  and  Darien, 
there  are  mines  w  hich  contain  a  metal  never  yet  brought  to 
a  ftate  of  fufion  by  fire,  or  by  any  of  the  arts  employed  by 
the  Spaniards*."  Scaliger  then  knew  that  there  had  been 
difcovercd,  between  Mexico  and  the  ifthmus  of  Darien,  a 
metal  fo  refraclory  that  the  Spaniards  had  never  been  able  to 
melt  it.  He  made  ufe  of  this  as  an  argument  againftJeroms 
Cardan,  whom  he  attacked  on  account  of  the  definition  he 
had  given  of  metals.  This  paflage,  which  is  curious  and 
decifive,  was  pointed  out  to  mc  by  Izquierdo,  director  of  his 
Spanifh  majefty's  cabinet,  who  is  not  only  an  able  naturalift, 
but  well  acquainted  with  the  arts,  to  which  he  is  a  friend 
and  a  patron. 

•  Prseterea  fcito,  in  Funduribus,qultraftus  eft  inter  Mcxi cam  et  Darien, 
fodlnas  effe  aurichaki,  quod  nullo  ignei  nuUis  Hifpanicis  artibus,  badeQV» 
liouefcere  potuit. 
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III  the  Memoirs  of  theSwecliHi  Academy  for  1751,  there 
is  an  account  of  fcveral  experiments  on  platina,  by  Theodore 
Scheffer;  but  the  moft  interefting  of  thefe  is  one  which 
proves  that  this  metal  may  be  reduced  to  complete  fufion 
when  united  with  a  very  fmall  quantity  of  arfenic.  William 
Lewis,  who  made  a  valuable  ferics  of  experiments  on  the 
fame  fubjec-l,  would  not  repeat  the  experiment  of  Scheffer, 
becaufe  it  appeared  to  him  abfurd  to  reduce  a  refra61:ory  me- 
tal to  a  ftate  of  fufion,  by  means  of  a  fubftance  which  a 
moderate  heat  fublimes  and  volatilifes.  The  illuftrious 
Turgot,,  whofe  talents  and  virtues,  fupcrior  to  the  age  in 
which  he  lived,  will  be  handed  down  to  the  remotefl  pofle- 
rity,  fent  to  Peru  during  his  adminiftration  the  celebrated 
botanlft  Dombci.  This  voyage,  the  objeft  of  which  com- 
prehended great  and  enlarged  views,  was  of  equal  import- 
ance to  the  arts  and  the  fciences ;  and  Dombei,  according 
to  the  inftruAions  given  him,  was  to  fpare  no  pains  to  pro- 
cure for  men  of  fcience  fuch  a  quantity  of  platina  as  might 
be  ufeful  to  them  in  their  refearches.  Turgot,  whofe  know- 
ledge in  natural  philofophy  was  profound  and  extenfive,  had 
forefeen  that  a  metal  indeflru6lible  by  its  nature  would  be 
of  ineltimable  value  in  the  conllruftion  of  telefcopes,  and 
of  thofe  inftruments  which  navigators  employ  at  fea  to  de- 
termine the  longitude  by  the  diftance  of  the  fun  and  ftars 
from  the  moon.  All  opaque  bodies  are  not  equallv  pro- 
per for  reflecting  the  light  in  a  regular  manner,  and  indeed 
thofe  which  poffefs  this  ufeful  property  are  very  few  in  num- 
ber. Tempered  fteel,  pyrites  known  under  the  name  of 
the  Inca's  ftonc,  and  glafs  covered  at  the  back  with  tin,  can- 
not be  employed  in  forming  fpecula  for  telefcopes,  though 
they  reflect  the  light  regularly.  The  violent  friction  necef- 
fary  to  polidi  tempered  fteel;  the  nature  and  imperfections 
of  pyrites ;  the  difiiculty  of  avoiding  double  refraction  in 
quickfilvered  glafs,  are  the  caufes  v^hich  prevent  thefe  fub- 
ftances  from  being  ufed.  Opticians,  therefore,  have  hi- 
therto been  obliged  to  employ  for  this  purpofe  a  metal  com-.. 

C  3  pofed 


2Z  Ohfernjatlons  on  Plalina, 

pofed  of  arfenic,  red  copper,  and  tin,  the  proportions  oi 
which  they  vary  to  a  certain  degree.  This  metal,  which  is 
attacked  by  all  acids,  foon  tamiilies  when  expofed  to  the 
air.  To  prefen'c  the  polifh  necefTar}'  to  thefe  fpecula,  re-^ 
quires  a  care  and  attention  which  few  people  can  bellow ; 
and  the  great  fuperiority  of  reflefting  over  refracting  tele-f 
fcopes  has  not  induced  aftronomcrs  to  give  them  the  pre^ 
ference,  as  it  is  exceedingly  difficult  to  guard  them  from  ruft, 
^fpecia'ly  when  they  are  frequently  ufed  in  the  night-time. 

Herfchel,  however,  did  not  entertain  the  fame  apprehen- 
f:ors^;  and  by  means  of  a  large  refle6ling  telefcope,  that 
celebrated  aftronomer  was  enabled  to  difcover  the  planet 
which  bears  his  name.  With  this  inftrumcnt  alfo  he  made 
other  interefting  difcoverics.  Herfchel,  we  are  aflured,  em- 
ploys magTiif\-ing  pov.ers  which  aftonifli  all  aftronomersj 
but  when  they  fhall  employ  the  like  means  to  examine  the 
ftars,  their  aftonifhment  may  perhaps  be  leffened,  AVc  are 
indeed  taught  by  experience,  that  the  image  of  an  object  is 
never  very  diftinct,  unlefs  it  occupy  on  the  retina  the  fpace 
of  half  a  minute ;  and  v/e  may  affure  ourfelves  of  this,  by 
looking  at  Jupiter  through  a  good  reflecting  or  refrafting 
telefcope,  which  magnifies  the  diameters  of  objedls  more 
than  a  hundred  times.  The  difk  of  Jupiter,  which  will  be 
well  denned  on  being  magnified  to  this  degree,  ceafes  to  be 
fo  when  the  magnifying  power  of  the  telefcope  is  reduced  to 
four  or  five  tlm'^s.  This  facl  is  confirmed  by  a  feries  of  ex- 
periments made  at  Calais  by  my  colleague  Foarcroy.  It  is 
then  evident,  that  extraordinary  magnifying  powers  are  more 
favourable  than  hurtful  in  obfcn'ations  made  on  objedls  the 
diameters  of  which  are  infinitely  fmall. 

If  the  difcoveries  of  Herfchel  vvcre  'not  fufficient  to  (hew 
the  great  fuperiority  of  reflfc<5ling  over  refracting  telefcopes, 
it  would  not  be  difficult  to  call  in  theory  to  the  aid  of  exper 
rieuce ;  and  it  might  be  proved,  that  the  aberration  of  rcr 
ffangibility,  which  cannot  take  place  in  refleclors,  is  never 
entirely  removed  in  the  beft  achromatic  telefcopes.    The 
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laws  of  reflc6lion  arc  invariable,  but  thole  of  refraclion  and 
difperfion  are  fufceptible  of  variations.  The  fubftance  of 
glafs  is  never  perfectly  homogeneous.  Refle£lion,  optical 
illufionsj  andthelofs  of  light,  arc  unavoidable  in  achromatic 
telefcopes,  on  account  of  the  multiplicity  of  glaffes  em- 
ployed in  their  conftruAion ;  but  the  fpecula  of  telefcopes, 
whatever  be  the  nature  of  the  fubftance  of  which  they  are 
compofed,  are  not  liable  to  the  fame  faults. 

In  fpeaking  of  achromatic  telefcopes,  it  is  impoflible  not 
to  recolleft,  that  the  immortal  Eulcr  was  led  to  the  difcovery 
of  them  by  a  reafoning  purely  metaphyfical.  By  reflefting 
on  the  ftrufture  of  the  eye,  this  great  geometrician  con- 
cluded, that  the  Supreme  Being  had  compofed  that  organ 
of  different  humours,  only  for  the  purpofe  of  deftroying  the 
aberration  of  rcfrangibility.  If  the  metaphylical  ideas  of 
Euler  on  the  ilru6lure  of  the  eye  do  not  accord  with  the 
numerous  experiments  which  my  colleague  Tenon  enabled 
me  to  make  on  the  humours  which  compofe  that  orgaji ; 
the  inference  he  drew  from  them  was  not  lefs  happy,  lincc 
it  fuggefted  to  him  the  plan  of  making  achromatic  telefcopes 
by  employing  two  different  refrafting  fubftances.  The 
Englilh  exclaimed  at  firft  againft  this  idea  of  Euler;  but 
John  Dollond,  who  at  firft:  oppofed  that  eminent  mathema- 
tician's theory,  found  in  the  great  difperfion  of  flint  glafs 
the  means  of  realifing  it.  The  nature  of  the  refearches  of 
that  ingenious  optician,  and  the  advantages  he  derived  from 
them,  have  well  entitled  him  to  ihare  with  Euler  in  the 
glory  of  this  noble  and  important  difcovery. 

The  glafs  of  lead  is  not  the  only  kind  that  caufes  a  ftrong 
difperfion ;  for  feveral  other  kinds  of  metallic  glafs  poiTefs 
the  fame  ufeful  property.  Some  philofophers  have  imagined 
that  there  is  a  conftant  relation  between  the  fpecific  gravity 
of  glafs  and  its  difperfion ;  but  it  is  to  be  remarked,  that 
the  difperfion  which  takes  place  in  ether  and  fpirit  of  wine 
is  ftronger  than  that  produced  in  water,  which  is  a  much 
heavier  liquor.     Though  opticians  hitherto  have  employed 
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only  flint  and  common  glafs  in  the  conftruftlon  of  achro- 
matic telefcopes,  it  is  certain  that  the  fame  obje£l  might 
be  attained  with  other  tranfparent  fubftances,  both  fohd  and 
fluid*  J  but,  as  the  queflion  propofcd  by  the  Academy  has  in 
view  only  the  improvement  of  flint  glafs,  I  (hall  here  offer 
fome  obfervations,  which  may  be  of  ufe  to  thofe  who  wifli 
to  become  candidates  for  the  prize  f. 

Flint  glafs  is  brought  to  ns  from  England  in  very  thin 
plates.  It  is  blown  into  globes,  which  are  cvit  up  and 
fl:retched  out  when  they  have  attained  to  the  proper  fize  and 
thicknefs.  Blown  glafs  will  confifl;  of  parallel  layers,  if  the 
workman  is  not  able  to  take  up  at  once  the  neceflary  quan- 
tity of  n:iatter  j  and  thefe  layers,  the  jun6lion  of  which  is 

*  This  idea  has  been  realifed  by  Dr.  Blair  of  Edinburgh.  Flint  glafs 
reflefts  the  green  light  confiderably  Icfs  than  crown  glafs,  in  proportion  to 
the  whole  refraction  cf  red  and  violet  light ;  fo  that  when  the  divei-gency 
of  the  red  and- violet  light  caufed  by  the  refraclion  of  the  two  mediun^.s  is 
equjl,  the  divergency  of  the  red  and  green  light  is  always  greater  in  the 
crown  than  in  the  flint  glafs,  and  the  divergency  of  the  violet  and  green 
light  is  always  lefs  in  the  crown  than  in  the  flint  glafs.  After  a  variety  of 
experiments,  Dr.  Blair  difcovered  that  the  muriatic  and  nitric  acids,  which 
are  difperfive  fluids  of  coiifiderable  ftrength,  inftead  of  refrafting  the  green 
light  lefs  than  crown  glafs,  in  proportion  to  the  whole  rcfraftion  of  the  red 
and  violet  light,  refrafted  the  green  light  more  than  crown  glafs  in  pro- 
portion to  tht;  whole  refraftion  of  red  and  violet  light :  he  therefore  mixed 
thefe  two  kinds  of  difperfive  mediums,  and  thus  obtained  a  medium  which 
difperfes  the  rays  much  more  than  crown  glafs,  and  yet  caufes  them  all  to 
diverge  accurately  in  the  fame  proportion  in  which  they  are  made  to  di- 
verge by  the  refraaion  of  crowa  glafs;  which  entirely  removes  the  aberra- 
fion  from  the  unequal  refiangibility  of  light.  Fpr  this  difcovery  Dr. 
Blair  has  obtained  a  patent.     Edit. 

+  This  memoir,  the  author  tells  us  in  a  note,  was  read  on  his  public  ad- 
miffion  into  the  Academy  of  Sciences  at  Paris,  in  the  year  17S6.  It  was 
printed  in  the  fucond  part  of  liis  Foya^e  to  Mada^afcar;  but  that  parr, 
cvving  to  an  accident  which  could  neither  be  forefeen  nor  prevented,  was 
never  given  to  the  public.  It  contained  nautical  details,  obfervations  on 
the  charts  of  India,  and  a  diflTertation  on  the  inftruments  which  may 
be  ufcful  or  neccfTary  for  the  navigator. 
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.rarely  perfeft,  will  form  laminae,  that  may  be  eafily  obfiTvcd 
on  looking  at  the  edge  of  the  glafs.  Undulating  threads  are 
almoft  alwavs  found  alfo  at  the  joinings  of  the  layers.  Op- 
ticians didinguiili  two  kinds  of  thcfc  threads,  the  firft  of 
which  they  call  ropes,  beeaufe  they  arc  full  and  of  difTerent 
denfities  :  they  are  always  prejudicial  to  the  goodnefs  of  op- 
tical inftruments.  The  fecond  are  lefs  troublcfome,  but 
more  common.  They  are  capillary  tubes,  which  produce 
two  pencils  of  light  in  a  direction  perpendicular  to  their 
axes. 

I  have  already  given,  in  a  work  entitled  Mrmoires  fur  la 
Mecanique  ct  la  Phyjique,  a  method  of  obtaining  large  ob- 
je(Sb  glaffes  from  thin  plates  of  flint  glafs,  and  of  freeing 
them  from  threads  when  their  difpofition  in  the  fubftance 
of  the  glafs  does  not  render  it  impoflible.  This  procefs, 
which  I  have  ftill  brought  to  greater  perfeftion,  confifts  in 
expofing  the  glafs  to  a  fire  fufficiently  ftrong  to  melt  it. 
When  the  glafs  is  foft,  it  mull  be  rolled  up  with  a  pair  of 
iron  pincers,  and  formed  into  a  cylinder  three  inches  in 
thicknefs.  Thofe  folds  which  would  infallibly  refult  from 
too  rapid  bending  ought  to  be  carefully  avoided.  The  edges 
of  the  glafs  mull  be  kept  in  by  a  ring  of  clay.  The  cylinder 
•  muft  then  be  left  in  the  furnace  a  fufficient  length  of  time  to 
be  annealed  ;  and  when  this  operation  is  terminated,  it  mufl 
be  polifhed,  in  order  to  difcover  its  faults.  It  is  then  to  be 
fawn  through  at  the  places  mod  filled  with  threads,  and  to 
be  put  into  the  furnace  a  fecond  time  to  give  it  the  proper 
form. 

The  detail  into  which  I  have  entered  on  the  nature  of 
glafs  proper  for  optical  purpofes,  ought  not  to  make  us  lofe 
fight  of  the  great  advantages  which  reflectors  have  over 
achromatic  telefcopes.  Since  the  difcoveries  of  Herfchel, 
the  utility  of  the  former  cannot  be  doubted ;  but  it  is  of 
great  importance  to  employ,  in  the  conltruftion  of  thefe  in- 
ftruments,  a  metal  the  polifii  of  which  may  be  brioht  and 
linchangeable,  Twenty  pounds  of  this  precious  metal,  which 
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were  prefented  to  me  by  the  minifter  of  the  marine,  on 
bearing  an  account  given  of  the  utility,  of  my  refearches, 
kare  greatly  contributed  to  their  fuccefs.  Opticians  who 
frady  the  nature  of  thofe  fubftances  ufed  in  th<i  compofition 
of  fpecula,  know  that  no  metal  or  femi-metal  can  fupply 
the  place  of  tin.  It  is  tin  which  renders  red  copper  brittle, 
flajUc,  and,  fufceptible  of  a  fine  polifh.  This  metal  produces 
alfo  the  fame  efFefts  on  all  other  metallic  fubftances.  Pla-- 
thaaC  is  fubjected  to  the  fame  law.  But  I  fhall  not  here  relate 
the  numerous  trials  I  was  obliged  to  make  before  I  could 
obtain  a  fatisfaftory  refult.  I  fhall  confine  myfclf  to  an  ac- 
count of  that  procefs;j  which  was  attended  with  the  greatell 
fticcefe. 

The  platina  in. grains  mufl  be  purified  in  a  flrong  fire  by 
means  of  nitre  and  the  fait  of  glafs*.  To  the  platina,  when 
pirifed,  add  the  eighth  part  of  that  metal  employed  in  the 
compofition  of  common  fpecula  j  for  tin  w-ithout  red  copper 
would  not  produce  a  good  effect.  Tliis  mixture  is  then  to  be 
ccpoied  to  the  moft  violent  heat,  which  muft  be  flill  excited 
by  the  oxygen  gas  that  difengages  itfelf  from  nitre  when 
&rown  into  the  fire.  One  melting  would  be  infufficient : 
five  or  fix  are  requifite  to  bring  the  mixture  to  perfection. 
It  is  necefTary  that  the  metal  fhould  be  in  a  ftate  of  complete 
iufion  at  the  moment  when  it  is  poured  into  the  nxjuld.  By 
this  procefs  I  have  been  enabled  to  conftrucl  a  telefcope  with 
platina,  which  magnifies  the  diameters  of  objects  five  hun- 
dred times,  with  a  degree  of  clearnefs  and  diftinftnefs  requi- 
fite for  the  niceft  obfervations.  The  large  fpcculum  of  pla- 
tina weighs  fourteen  pounds  :  it  is  eight  inches  in  diameter, 
and  its  focus  is  fix  feet,  lliis  fpcculum,  which  is  unchange- 
able, was  cafl  and  polifhed  bv  Carrochez. 

The  utility  of  platina  in  the  arts  is  not  confined  to  the 
conftruction  of  telefcopes  and  nautical  inflruments.  Robin, 
X  cekbfttted  watch-maker,  wiflied  to  employ  it  in  making 

♦  The  flux  ufed  in  the  Engliih  glafs-houlcs,  and  called  by  the  work- 
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for  me  efcapements  and  compenfalion  balances.  He  is  of 
opinion,  that  this  metal  is  extremely  proper  for  the  holes  in 
which  the  pivots  move,  becaufe  it  prcferves  oil  without  the 
lead  alteration.  Platina  has  no  occafion,  like  gold,  to  be  com- 
bined with  any  other  metal,  to  render  it  fit  for  being  ufed  in 
the  arts.  This  new  metal  afforded  me  excentric  watch  dial- 
plates  fuperior  to  thofe  brought  from  England.  Cotteau, 
an  ingenious  enamclier,  who  himfelf  made  various  expe- 
riments with  platina,  told  me,  that  for  his  art  he  preferred 
it  to  all  other  metals.  Platina  is  alfo  a  metal  of  ineftimable 
value  for  conftru6ling  different  inftruments  of  chemiftry.  I 
have  formed  it  into  crucibles*. 

The  experiments  which  I  lately  made  at  Saint  Gobin  with 
Deflandes,  dirc6lor  of  the  plate-glafs  manufaftory,  do  not 
permit  me  to  doubt  of  the  utility  of  crucibles  made  of  pla- 
tina in  bringing  flint-glafs  to  perfection ;  and  Deilandes,  who 
has  been  able  to  give  to  the  glafs  of  Saint  Gobin  a  fupe- 
riority  which  foreigners  cannot  difpute,  is  of  my  opinion  in 
regard  to  crucibles  of  this  metal.  Cl^Icible5  indeed  of  earth, 
whatever  be  its  nature,  become  in  part  vitrified.  The  glafs 
which  thence  refults  is  imperfe6l;  and  it  may  be  feen  by  the 
naked  eye,  that  the  vitreous  fubftance  contained  in  the  cru- 
cible does  not  form  one  homogeneous  mafs.  It  may  be 
readily  perceived,  that  crucibles  of  platina  cannot  be  attended 
with  the  fame  inconvenience. 

[To  be  concluded  in  the  next  Number.] 

*  Since  this  memoir  was  read,  I  caufed  to  be  caft  a  crucible  of  platina 
capable  of  containing  thirty  pounds  of  flint-glafs;  and  to  gi^'e  it  more 
ftrength,  it  is  covered  on  the  ouifide  with  a  cafe  of  caft  iron  an  inch  in 
thicknefs.     la  the  latter  operation  I  was  afiifted  by  my  colleague  Perrier. 
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IV.    C'lL  ChapTAL's  Procefs  for  whitening  Vnnls^  printed 
Booisy  and  other  Articles  of  Paper. 


►IMPLE  immerfion  in  oxygenated  muriatic  acid,  letting 
the  article  remain  in  it  a  longer  or  Ihorter  fpace  of  time,  ac- 
cording to  the  ftrength  of  the  liquid,  will  be  fufficient  to 
whiten  an  engraving.  If  it  be  required  to  whiten  the  paper 
of  a  bound  book,  as  it  is  neceflar\'  that  all  the  leav  es  fliould 
be  moiftcned  by  the  acid,  care  muft  be  taken  to  open  the 
book  well,  and  to  make  the  boards  reft  on  the  edge  of  the 
veffel,  in  fuch  a  manner  that  the  paper  alone  be  dipped  in 
the  liquid  :  the  leaves  muft  be  feparated  from  each  other,  in 
order  that  they  be  equally  moiitencd  on  both  fides. 

The  liquor  alTumes  a  yellow  tint,  and  the  paper  becomes 
w^hite-  in  the  fame  proportion.  At  the  end  of  two  or  three 
hours  the  book  may  be  taken  from  the  acid  liquor  and 
plunged  into  pure  water,  with  the  fame  care  and  precaution 
as  recommended  in  regard  to  the  acid  liquor,  that  the  water 
mav  exactly  touch  the  two  furfaces  of  each  leaf.  The  water 
muft  be  renewed  every  hour  to  extra6l  the  acid  remaining  in 
the  paper,  and  to  diflipate  the  difagreeable  fmell. 
.  By  following  this  procefs,  there  is  fome  danger  that  the 
pages  will  not  be  all  equally  whitened,  either  becaufe  the 
leaves  have  not  been  fafficiently  feparated,  or  becaufe  the 
liquid  has  had  more  action  on  the  front  margins  than  on 
thofc  near  the. binding.  On  this  account  the  practice  fol- 
low-ed  by  book-binders,  when  they  wifh  to  whiten  printed 
paper,  is  to  be  preferred.  They  deftroy  the  binding  entirely, 
tliat  they  may  give  to  each  leaf  an  e  ]ual  and  perfe^l  immer- 
iion  \  and  this  is  the  fecond  procefs  recommended  by  M. 
Chaptal. 

"  They  begin,"  fays  he,  ^*  by  unfewing  the  book  and  fe- 
parating  it  into  leaves,  which  they  place  in  cafes  formed  in 
a  leaden  tub,  with  very  thin  ilips  of  wood  or  glafs,  fo  that 
the  leaves  when  laid  fiat  aic  feparated  from  each  other  by  in- 
tervals 
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tervals  fcarccly  fenfible.  The  acid  is  then  poured  in^  making 
it  fall  on  the  lides  of  the  tub,  in  order  that  the  leaves  may 
not  be  deranged  by  its  motion.  When  the  workman  judges, 
by  the  whitenefs  of  the  paper,  that  it  has  been  fufFiciently 
afted  upon  by  the  acid,  it  is  drawn  oft'  by  a  cock  at  the  bot- 
tom of  the  tub,  and  its  place  is  fupplled  by  clear,  frefli 
water,  which  weakens  and  carries  off  the  remains  of  the 
acid,  as  well  as  its  (trong  fmcll.  The  leaves  are  then  to  be 
dried,  and,  after  being  preflcd,  may  be  again  bound  up. 

*^  The  leaves  may  be  placed  alfo  vertically  in  the  tub  ;  and 
this  pofition  feems  to  polTefs  fome  advantage,  as  they  vvili 
then  be  lefs  liable  to  be  torn.  With  this  view  I  conftrudled 
a  wooden  frame,  which  I  adjufted  to  the  proper  height,  ac- 
cording to  the  fize  of  the  leaves  which  I  wifhed  to  whiten. 
This  frame  fupported  very  thin  flips  of  wood,  leaving  only 
the  fpace  of  half  a  line  betw  een  them.  I  placed  two  leaves 
in  each  of  thcfe  intervals,  and  kept  them  fixed  in  their  place 
by  two  fmall  wooden  wedges,  which  I  puflied  in  between 
the  flips.  W^hen  the  paper  was  v.  iiitened  I  lifted  up  the 
frame  with  the  leaves,  and  plunged  them  into  cold  water  to 
remove  the  remains  of  the  acid,  as  well  as  the  fmell.  This 
procefs  I  prefer  to  the  other. 

"  By  this  operation  books  are  not  only  cleaned,  but  the 
paper  acquires  a  degree  of  whitenefs  fuperior  to  what  it  pof- 
fefled  when  firfl  made.  The  ufc  of  this  acid  is  attended  alfo  with 
the  valuable  advantage  of  deflroying  ink  fpots.  This  liquor 
has  no  atlionupon  fpots  of  oil,  or  animal  greaie;  but  it  has 
been  long  known  that  a  weak  folution  of  potafh  will  etfe6lu- 
ally  remove  ftains  of  that  kind. 

**  W^hen  I  had  to  repair  prints  fo  torn  that  thev  exhibited 
only  fcraps  pafled  upon  other  paper,  I  was  afraid  of  lofing 
thefe  fragments  in  the  liquid,  becaufe  the  pafte  became  dif- 
folved.  In  fueh  cafes  I  enclofed  the  prints  in  a  cylindric 
glafs  veflfel,  which  I  inverted  on  the  water  in  which  I  had 
put  the  mixture  proper  for  extricating  the  oxygenated  muri- 
atic 
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atic  acid  gas.      This  vapour,  by  filling  the  whole  m{\de 

of  the  jar,  a£led  upon  the  print;  extracted  the  greafe  as 

well  as  ink  fpots ;  and  the  fragments  remained  pafted  to  the 

paper/' 

Method  of  preparing  the  Oxygenated  Muriatic  Acid. 

To  oxygenate  the  muriatic  acid,  nothing  is  neceflarv  but 
to  dilute  itj  and  mix  it  in  a  very  ftrong  glafs  veflel  v,ith 
manganefe,  in  filch  a  manner  that  the  mixture  may  not  oc- 
cupy the  whole  content  of  the  glafs.  Air  bubbles  are  formed 
on  the  furface  of  the  liquor ;  the  empty  fpace  becomes  filled 
with  a  greenifli  vapour;  and,  at  the  end  of  fome  hoxirs,  the 
acid  may  be  farther  diluted  with  water  and  then  ufed.  It  has 
an  acid  tafte,  becaufe  the  whole  is  not  Saturated  with  oxygen ; 
but  it  pofTeflfes  all  the  virtues  of  the  oxygenated  muriatic 
acid.  This  procefs  may  be  followed  when  there  is  not  time 
to  fet  up  an  apparatus  for  diftillirig,  in  order  to  procure  the 
ox}''genated  acid. 


V.  Vrocefs  for  revioving  Spots  of  Greafe  from  Booh  and 
Prints.  By  M.  DeschaMPS,  Jun.  Memher  of  the 
Vhilofophical  Society  at  Lyons.  From  Bibliotheque 
Economique,  Vol.  I. 

J\,  TASTE  for  elegant  editions,  books  in  good  prcfer\'a- 
tion,  and  proof  impreflions  of  prints,  can  be  confidered  as  a 
mania  only  by  thofe  who  are  unacquainted  with  literature. 
In  a  well  printed,  carefully  preferved,  and  neat  book,  the 
fenfe  feems  to  pafs  through  the  organs  of  fight,  in  order  to 
meet  the  underflanding ;  while,  in  a  bad,  confufed  edition, 
or  a  dirty,  ftained  and  difgufting  copy,  the  confufion  of  the 
chara6ters  deranges,  as  it  were,  the  conne6lion  of  the 
author's  thoughts;    their  obfcurity  divefls   ideas   of  their 

brilliancy  i 
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brilliancy;  and  the  dirtlnefs  of  the  paper,  which  offends  the 
eye,  makes  the  fubjcA  lofe  much  of  its  charms  and  attrac- 
tion. It  is  a  great  misfortune,  therefore,  to  thofe  who  pur- 
chafe  books  for  the  fake  of  reading  them,  when  the  objetS-s 
of  their  enjoyment  are  injured  by  the  too  clofe  applicatioia 
of  a  candle  or  lamp.  For  this  reafon  M.  Defchamps,  at  tl^ 
requeft  of  a  man  of  letters,  to  whom  an  accident  of  ihis 
kind  had  happened,  devifed  the  following  procefs,  which  was 
attended  with  complete  fuccefs  : 

After  having  gently  warmed  the  paper  ftained  with  greafe, 
wax,  oil,  or  any  fat  body  whatever,  take  out  as  mivdbi  as 
poflible  of  it,  by  means  of  blotting-paper.  Then  dip  a 
fmall  brufh  in  the  cffential  oil  of  well  re6lificd  fpirit  of  tur- 
pentine, heated  almoft  to  ebullition  (for  when  cold  it  a<95 
©nly  very  weakly),  and  draw  it  gently  over  both  fides  of  the 
paper,  which  mull  be  carefully  kept  warm.  This  operatioa 
rauft  be  repeated  as  many  times  as  the  quantity  of  the  fat 
body  imbibed  by  the  paper,  or  the  thickncfs  of  the  paper, 
may  render  neceflary.  When  the  greafy  fubflance  is  en- 
tirely removed,  recourfe  may  be  had  to  the  following  metliod 
to  rcftorc  the  paper  to  its  former  whitenefs,  wdiich  is  not 
completely  reftored  by  the  firll  procefs.  Dip  another  brufli 
in  highly  re6lified  fpirit  of  wine,  and  draw  it,  in  like  man- 
ner, over  the  place  which  was  ftained,  and  particularly 
round  the  edges,  to  remove  the  border,  that  would  ftill  pre- 
fent  a  ftain.  By  employing  thefe  means,  with  proper 
caution,  the  fpot  will  totally  difappcar ;  the  paper  will  re- 
fume  its  original  whitenefs;  and  if  the  procels  has  been 
employed  on  a  part  written  on  with  common  ink,  or  printed 
with  printers  ink,  it  will  experience  no  altcratiooi. 


VI.    OhJ.T^ 
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\T^.  Ohfervations  en  the  Mole,  and  the  Means  nf  extirpating 
that  deJlruBive  Animal.  From  Economifche  Hefte, 
Vol.  VII.  Part  5.  and  Vol.  IX.  Part  4. 

X  HE  great  damage  which  moles  occafion  in  cultivated 
land,  and  particularly  in  gardens,  is  well  known ;  and  the 
beft  means  of  remedying  this  evil  is  by  defcroying  all  thofe 
that  make  their  appearance,  as  far  as  poffible.  The  fecrets 
which  quacks  fell  for  extirpating  thefe  deftruclive  animals 
are  of  very  little  avail-;  and  even  poifon  produces  no  effect,  a* 
tlie  mole  does  not  drink,  and  lives  only  on  roots  and  worms. 
In  regard  to  gins  and  traps,  the  moles  muft  be  enticed  to 
them  by  fome  kind  of  bait,  which  does  not  always  produce 
the  intended  effect.  Buffon  advifes  a  trench  to  be  dug 
around  the  hills  under  which  they  conceal  themfelves,  and 
thus  to  cut  them  off  from  all  communicatiom  with  the 
neighbouring  ground.  This  method  requires  three  or  four 
people  to  dig  trenches  :  and  though  it  may  prove  effe6lual,  it 
is  attended  u-ith  too  much  trouble.  The  other  methods 
propofed  by  different  naturalifts  are  neither  eafier  nor  more 
certain  *. 

It  is  well  known  that  this  animal  lives  under  the  earth  ; 
and  if  at  any  time  it  comes  forth  from  its  holes,  it  is  only 
when  compelled  to  do  fo,  in  confequence  of  large  quantities 
of  water  accumulated  after  the  hea\'y  rains  v^'hich  fall  in 
fummer,  or  v/hen  the  c:^rth  is  fo  much  parched  and  dried 
by  the  continued  drought,  that  it  can  no  longer  continue  its 
labour ;  but  it  again  creeps  back  into  the  earth  when  it 
finds  a  fpot  convenient  for  its  purpofe. 

This  animal,  as  already  remarked,  feeds  upon  roots  and 
worms,  and  for  this  reafon  is  generally  found  in  rich  fertile 
foil ;  but  never  in  that  which  is  marfhy  or  flony.     In  the 

♦  Va'mont  de  Bomare  recommends  fuubcatin^  them  in  their  holts  by 
mear.s  of  fuiphur.    Edit. 

winter 
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winter  time  it  retires  to  elevated  places,  becaufe  it  is  there 
bed  fecurcd  from  inundations.  In  Tummer,  however,  it 
defcends  to  the  low  hillocks  and  flat  land,  and  above  all 
makes  choice  of  meadows  for  the  place  of  its  refidencc; 
becaufe  it  finds  the  earth  there  freflier  and  fofter  for  it  to  dig 
through.  If  the  weather  continues  long  dry,  it  repairs  to 
the  borders  of  ditches,  the  banks  of  rivers  and  ftreams,  and 
to  places  contigvious  to  hedges. 

The  mole  breeds  generally  at  the  beginning  of  winter, 
and  the  months  when  they  are  found  big  with  young  are 
January  and  February,  In  the  month  of  April  a  great 
nianv  of  their  young  may  be  fcen.  Among  122  caught  in 
the  month  of  May  by  my  method,  there  were  only  four  big 
with  young.  This  animal  cannot  live  without  digging;  it" 
is  obliged  to  find  its  nourifliment  in  the  bowels  of  the  earth; 
and  on  that  account  is  under  the  neceffity  of  making  thofe 
long  fubterrancan  paflTages  which  arc  found  between  one 
mole-hill  and- another.  In  peneral  it  begins  to  dio-  five  or 
fix  inches  under  the  furflice;  it  fcrapes  the  earth  before  it 
on  one  fide  till  the  quantity  becomes  too  great  for  it  to  labour 
with  cafe;  it  then  works  towards  the  furface;  and  by  pufli- 
ing  with  its  head,  and  the  afliftance  of  its  nervous  paws, 
gradually  raifes  up  the  earth  which  incommodes  it,  and 
which  produces  thofe  fmall  hills  fo  common  in  fields. 
After  getting  rid  of  the  earth  in  this  manner,  it  proceeds 
forwards,  and  continues  its  labour  as  before.  The  farther 
it  goes  the  more  hills  are  produced.  At  each  period  of  its 
labour  it  throws  up  four  or  five. 

^In  places  overgrown  with  grafs  and  fhrubs,'  the  mole  is 
often  contfented  with  only  forcing  a  paffage  through  between 
the  roots ;  and  when  the  earth  in  gardens  has  been  newly 
watered,  it  keeps  itfelf  at  the  depth  of  fcarcely  half  an  inch 
under  the  furface.  This  animal  fhe.ws"  an  equal  averfion  to 
great  cold  and  violent  heat ;  and  in  order  to  avoid  both,  it 
forces  its  way,  when  either  prevail,  to  the  greateft  depth  in 
the  earth. 

Vol.  ir.  D  It 
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It  continues  its  labour  at  all  times,  becauie  it  \i  neceflarT 
for  it  to  procure  nourifliment.  It  is  abfolutely  falfe  that  it 
■flceps  throuo'hout  the  winter,  as  feme  naturalifts  have  af- 
ferted ;  for  it  throws  up  the  earth  in  the  coldeft  fcafon,  a» 
well  as  during  the  funimer.  It  is  moft  bufily  employed 
towards  the  end  of  winter,  and  at  that  period  forms  the 
greateft  number  of  hills.  To  this  it  is  impelled  by  more 
than  one  reafon.  In  the  Hrft  place,  it  muft  provide  nourifli- 
ment  for  its  young ;  fecondly,  it  finds  it  eafieft  at  that  time 
to  dig  its  way  through  the  earth ;  and  laftly,  as  the  air 
begins  to  be  milder,  the  animal  then  recovers  that  ftrength 
which  it  had  loft  during  the  intenfe  coW.  At  this  feafon, 
therefore,  it  is^  moft  proper  to  purfue  means  for  extirpating 
this  animal,  as  it  can  be  deftroyed  with  greater  eafe  while 
employed  at  its  labour. 

The  male  is  much  ftrongcr  than  the  female,  and  the  hilb 
thrown  up  by  the  former  arc  much  larger  as  well  as  more 
numerous.  The  periods  when  the  mole  is  moft  bufily  em- 
ployed in  digging  are  in  the  morning,  at  fun-rife,  at  noon, 
£tnd  at  fun-fet.  In  dr)- weather  moles  are  obferved  to  throw 
up  the  earth  for  the  nwft  part  only  at  fun-rife,  and  in  winter 
when  the  earth  has  been  fomewhat  heated  by  the  fun's  rays. 
A  perfon  may  eafily  dilcover  how  many  moles  are  con- 
tained in  a  certain  fpace  of  ground,  by  counting  the  frefh 
railed  mole-hills  which  have  no  connnunication  with  each 
other.  I  niuft  remark  alfo,  that  this  animal  has  very  bad 
fight,  being  almoft  totally  blind ;  but  its  hearing,  on  the 
other  hand,  is  fo  much  the  more  acute. 
.  I  {iiall  now  proceed  to  the  method  of  deftroyinp-  them. 
Immediately  at  day-break  it  will  be  neccflTary  to  make  a  tour 
round  the  garden  o?  meadow,  from  which  it  is  wiftied  to- 
c;xtirpate  the  moles ;  for  at  that  time  they  will  be  all  found 
at  work,  as  may  be  feen  by  the  hills  newly  thrown  up.  If 
the  .perfon  is  then  clofe  to  tlic  hill,  he  muft  proceed  as  the 
gardeners  do,  and  turn  up  with  a  ftroke  of  the  fpade  the  hill 
together  with  the  digger.    The  pafiagc  is  then  cut  through 

before 
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l^cforc  the  animal  is  aware  of  the  attack,  and  therefore  It  has 
not  power  to  cfcape.  If  the  mole-hill  be  frefli,  even  though 
the  anithal  may  not  be  throwing  up  earth,  the  perfon  ought 
•not  to  lofe  his  time  in  waiting,  but  fliould  immediately  pro- 
ceed to  the  operation  above  mentioned. 

If  you  find  a  freili  hill  ftaading  by  itfelf,  which  fecms  to 
fhew  by  its  fituation  that  it  has  no  communication  with  any 
other,  which  is  always  the  cafe  when  the  mole  has  worked 
from  the  furface  downwards  in  endeavouring  to  procure  a 
more  convenient  habitation,  after  tlie  hill  has  been  turned 
up  with  the  fpade,  a  bucket  of  water  fliould  be  poured  over 
the  mouth  of  the  pafTage.  By  thefe  means  the  animal, 
Which  is  at  no  great  diRance,  will  be  obliged  to  come  forth, 
and  may  be  cafily  caught  with  the  hand. 

You  may  difcover  alfo  whether  a  hill  has  any  communi- 
cation with  another,  if  you  apply  your  ear  to  it,  and  then 
cough  or  make  a  loud  noife.  If  it  has  no  communication 
with  the  neighbouring  hills,  you  will  hear  the  terrified 
animal  make  a  noife  by  its  motion.  It  will  then  be  im- 
poffible  for  it  to  efcape  ^  and  you  may  either  pour  water 
into  the  hole,  or  turn  up  the  hill  with  a  fpade  until  the 
mole  is  found  ;  for  in  general  it  never  goes  deeper  into  the 
earth  than  from  fifteen  to  ciohteen  inches. 

When  any  of  the  beds  in  a  garden  have  been  newly 
watered,  the  mole,  attracted  by  the  coolnefs  and  moifture, 
readily  repairs  thither,  and  takes  up  its  refidence  in  them, 
making  a  paflTage  at  the  depth  of  fcr^rccly  an  inch  below  the 
furface.  In  that  cafe  it  may  cafily  be  caught.  When  you 
fee  it  at  work,  you  need  only  tread  behind  the  animal  with 
your  feet  on  the  paflage  to  prevent  its  retreat,  and  then  turn 
up  the  hill  with  a  fpade ;  by  which  means  you  will  be  fure  \o 
catch  it. 

When  you  dig  after  It  with  a  fpade,  the  animal  forces  its 
way  downwards  into  the  earth  in  a  perpendicular  direction, 
in  order  that  it  may  better  efcape  the  threatened  danger. 
In  that  cafe  it  will  not  be  neceflliry  to  dig  lona:,  but  to  pour 
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water  over  the  place,   which  will  foon  make  the   animal 

return  upwards. 

People  in  general  are  not  aware  of  the  great  mifchief 
occafioned  in  fields  and  gardens  by  thefe  animals.  We  are 
however  infonned  by  Buffon,  that  in  the  year  1740  he 
planted  fifteen  or  fixteen  acres  of  land  \^-ith  acorns,  and  that 
the  greater  part  of  them  were  in  a  little  time  carried  away  by 
the  moles  to  their  fubterranean  retreats.  In  many  of  thefe 
there  were  found  half  a  bufliel,  and  in  others  a  bufliel. 
BufFon,  after  this  circumftance,  caufed  a  great  number  of 
iron  traps  to  be  conftrufted,  by  which  in  lefs  than  three 
weeks  he  caught  1300,  To  this  inftancc  of  the  devaftation 
occafioned  bv  thefe  animals,  we  may  add  the  following :  In 
the  year  1742  they  were  fo  numerous  in  fome  parts  of 
Holland,  that  one  farmer  alone  caught  between  five  and  fix 
thoufand  of  them.  The  deftruftion  occafioned  by  thefe 
animals  is  however  no  new  phenomenon.  We  are  informed 
by  hiftory,  that  the  inhabitants  of  the  ifland  of  Tenedos, 
the  Trojans,  and  the  ^Eolians,  were  infefted  by  them  in  the 
earlicft  ages.  For  this  reafon  a  temple  was  ere6led  to 
Apollo  Smynthius,  the  deftroyer  of  moles. 


VII.  A  curious  Fad  hi  the  Natural  H'ljlory  of  the  common 
Mole,  Talpa  Europcea  Lhin.  By  Arthur  Bruce,  Efq. 
Secretary  to  the  Natural  Hijlory  Society  of  Edinburgh. 
Fro w  Tranfaftions  of  theLinnean  Society,  Vol.  III.  1797. 

X  HAT  the  mole  does,  in  common  with  other  quadrupeds 
and  man,  poflefs  that  fpirit  of  curiofity  which  prompts  to 
emigration  and  even  to  tranfmarine  expeditions,  I  found  out 
laft  fummer  from  the  beft  authenticated  fa£ls. 

In  vifiting  the  loch  of  Clunie,  which  I  often  did,  I  ob- 
ferved  in  it  a  fmall  ifland  at  the  diftance  of  180  yards  from 
the  neareft  land,  meafured  to  be  fo  upon  the  ice.     Upon  the 

ifland. 
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illand,  lord  Airly,  the  proprietor,  has  a  caftle  and  fmall 
ftiruhbery.  I  obferved  frequently  the  appearance  of  frefli 
molc-cafts,  or  hills.  I  for  fome  time  took  it  to  be  the  water 
moufe,  and  one  day  afked  the  gardener  if  it  was  fo  ?  No,  he 
faid,  it  was  the  mole :  and  that  he  had  caucrht  one  or  two 
lately.  But  that  Hve  or  fix  years  ago  he  had  cauglit  two  in 
traps ;  and  for  two  years  after  this  he  had  obferved 
none.  But  about  four  years  ago,  coming  aihore  in  a  fum- 
mer's  evening  in  the  duflc,  the  4th  or  5th  of  June,  10  o'clock 
P.  M.  he  and  another  refpe«!;\able  perfon,  lord  Airly's 
butler,  faw  at  a  fmall  diftance  upon  the  fmooth  water  Ibme 
animal  paddling  to,  and  not  far  didant  from,  the  ifland. 
They  foon,  too  foon  !  elofed  with  this  feeble  paflTenger,  and 
found  it  to  be  our  common  mole,  led  by  a  moft  allonifliing 
inftincl  from  the  neareft  point  of  land  (the  caftle-hill)  to 
take  poflcflion  of  this  defert  ifland.-  It  was  at  this  time, 
for  the  fpace  of  about  two  years,  quite  free  from  any  fub- 
tcrraneous  inhabitant  5  but  the  mole  has  for  more  than  a 
year  paft:  made  its  appearance  again,  and  its  operations  I 
was  witnefs  to. 

In  the  hiftor)'  of  this  animal  I  do  not,  at  prefent,  recollcft 
any  fa6l  fo  ftriking ;  efpecially  when  we  confider  the  great 
depth  of  the  water,  both  in  fummcr  and  winter — from  fix 
to  ten,  fifteen,  and  fome  places  as  deep  as  thirty  or  forty 
feet,  all  round  tlic  ifland. 

Edinburgh, 
April  26,  1793, 
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VIII.  Experiments  and  Obfervations  tending  to  Jho-jj  the 
Compojitioh  and  Properties  of  Urinary  Concretions.  By 
Geoege  Pearson,  M.D.  F.R.S.  Read  before  the 
Rojal  Society  J  Decefnber  14^  1 797.  From-  //6c- Philofophical 
Tranfadions. 

I.  Hijiorical  Obfervations. 

JL  HE  notion  generally  entertained,  of  the  nature  of  urinary 
concretions,  confided  with  the  names  given  them  *,  till  the 
laft  twenty  years;  although  the  experiments  of  Slare,  Frederic 
Hoffman,  and  Hales,  long  before  flioued  that  thefe  fub- 
ftances  commonly  conlift  of  animal  matter>  Galen  indeed 
imagined  that  f  ^£7/^^,  or  vifcid  animal  matter,  is  the  bafis  of 
animal  concretions;  but,  in  his  days,  earth  was  believed  to  be 
the  bafis  of  animal  matter.  Alkaline  medicines  were,  however, 
employed  by  the  Greek  phyficians  in  difeafes  from  calculi. 

The  experiments  of  the  alchemifls  alfo  made  it  appear, 
that  earth  was  only  a  part  of  the  matter  of  concretions.  It 
was  probably  the  obfcrvation  of  the  dcpofition  and  cryftal-i 
lization  of  faline  bodies,  which  fuggefted  the  notion  of 
urinary  calculi  being  of  the  nature  of  tartar.  Such  was  the 
opinion  of  Bafil  Valentine,  and  after  him  of  Hochemcr, 
better  known  by  the  nanie  of  Paracelfus ;  but,  whether  the 
latter  adopted  the  denomination  Duelecb  from  its  import,  or 
from  caprice,  has  not  been  explained.  Van  Ilelmont,  a 
century  after  his  prototype  Paracelfus,  being  ftruck  with  the 
experijBcnt  in  which  he  difcovpred  the  concretion  of  falts  in 

*  Urinary  concretions  have  obtained  their  c'cnominaticns,  like  moft  cthcr 
things,  from  their  obvious  properties.  Acconlingly,  in  our  language,  they 
arc  popularly  kr.owa  by  the  names  ftone  and  gravel,  or  fand,  frnm  their 
refeniblanr.e  to  the  ftares  of  earih  fo  named  :  and  we  find  names  of  the 
fame  import  in  other  lar.gu?-gc.s,  fuch  as  X(Soc-  ( A  i.-et.-lUS  0  Xifl.ac-j^, 
(C;ei.!VS  AuKtLiANUs  ;)  42(UjMc;,  (ARETjtfs;)  u6iha.  (various  au- 
thors) ;  cnUuliis,  (C[:L6US  and  ? Ll>.\)  ,  /aiulifm,  (various  authors). 
In  other  languages,  and  efpecially  in  thofe  now  fpoken,  it  is  unneccffary 
to  npticc  names  which  hav-  the  fame  meaning, 

diftiljed 
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<^irti11cd  urine  bv  alcohol,  was  led  to  depart  from  his  adored 
niafter's  opinit)n,  with  refpc^l:  to  the  nature  of  calculi; 
aJthoug;h  he  acknowledges  the  merit  of  Paracelfus,  in  having 
difcovered  the  folvcnt  Ludus,  (a  calcareous  Hone  alfo  called 
Septariu7n,)  which  Vmi  Hclmont  fays  is  preferable  to  alka- 
line lixivium.  He  alio  fays,  that  when  the  archeus  fpirlt  of 
urine  meets  with  a  volatile  earthy  fpirit,  and  docs  not  aft  in 
a  due  manner,  a  concretion  will  be  formed;  but,  in  a 
healthy  Itate,  although  all  urine  contains  the  matter  of 
orinarv  calculi,  no  concretion  can  take  place,  bccaufe  the 
nrcheus,  or  vital  power  of  the  bladder,  counteracts  its 
formation. 

As  to  the  kind  of  earth  compofing  calculi,  the  only  dif- 
ti notion  of  earths,  till  about  the  lait  half  century,  was  into 
abforbent  and  non-abforbent ;  but,  fince  the  abforbcnt 
earths  were  diftinguiihed  into  c.Tlcareous,  magnefia,  and 
alumine  or  clay,  the  calcareous  was  confidered  to  be  the 
earth  of  urinary  concretions ;  apparently  however  for  no 
other  reafon  but  its  obvious  properties,  and  its  cxtenfive 
dilfufion  through  the  whole  animal  kingdom. 

At  length,  '■Jiz.  in  1776,  the  experiments  of  the  wonder- 
ful Schecle  were  publiihed  in  Sweden,  but  were  fcarcely 
known  in  this  country  till  1785.  Thefe  experiments  ex- 
ploded the  opinion  of  the  earthy  nature  of  calculi,  and  fub- 
ftituted  that  of  their  coniifting  of  a  peculiar  acid,  rcfembling 
the  fuccinic,  and  of  a  gelatinous  matter,  without  anv  earth. 
Afterward;  about  ^io  of  their  weight  of  lime  was  found  bv 
Bergman ;  which,  for  a  caufe  now  well  known,  liad  eluded 
the  acutenefs  of  Scheele.  Although  the  experiments  of 
Scheele  were  confefll-dly  unqueliionable,  and  were  ablv  fup- 
ported  by  the  learned  Bergman,  Ibme  verv  eminent  clicmiits, 
liaving  obtained  dltrerent  refults  by  their  own  experiments, 
adopted  a  diHcrent  opinion  of  the  compofition  of  thefe  con- 
cretions. The  immortal,  and  ever  to  be  deplored,  Lavoifier 
fuppofed  thefe  fubftances  to  confirt  of  acidulous  phofphate  of 
lime  and  animal  niatter,   many  of  them   being  partially 

D  4  fufiblc; 
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fufiblc;  but  ftill  it  was  the  unrivalled  Scheele  who  difcovered 
that  the  urine  of  healthy  perfons  conuiins  luperpholphate, 
or  acidulous  phofphate,  of  lime ;  and  who  alfo  indicated  the 
experiment  which  verified  his  opinion,  that  pholphate  of 
lime  is  the  bafis  of  bone. 

Experiments  have  been  likewife  made,  for  tiie  nioft  part 
in  a  rather  defultory  way,  and  molt  of  them  by  perions  but 
little  practifed  in  chemical  inquiries,  which  at  leaft  aflbrd 
evidence,  that  urinary  concretions  are  very  different,  witli 
refpect  to  the  proportion  of  the  ingredients  in  their  compo- 
lition,  and  perhaps  alfo  in  kind.  IVI.  Fourcrov,  who  how- 
ever mufl:  not  be  clafTed  with  inexperienced  chemifts,  I 
believe  firft  obtained  pruffic  acid  by  fire,  and  by  nitric  acid, 
from  thefe  concretions;  and  fhowed  that  they  fometimes 
contain  phofphate  of  ammoniac  and  of  foda ;  which  may  be 
diflblved  out  of  them  by  Mater.  M.  Fourcrov  alfo  fays,  he 
found  matrnefia  in  the  inteftinal  calculus  of  a  horfe ;  which 
calculus  \\  as  a  triple  combination,  of  one  part  of  phofphate 
of  ammoniac,  two  parts  of  magnefia,  and  one  of  water, 
befides  traces  of  animal  and  vegetable  matter. 

Dr.  Link,  in  a  very  elaborate  diffcrtation,  publiflied  at 
Gottingen,  in  17 88,  on  urine  and  calculi,  concludes  that 
urinary  concretions  confill  of  phofphoric  acid,  lime,  am- 
moniac, oil,  the  bafes  of  different  kinds  of  gazes,  together 
with  the  acid  fublimate  of  Scheele,  although  he  did  not  fuc- 
cecd  in  obtaining  it. 

It  is  a  proof  of  Dr.  Black's  fagacitv,  that  he  fliould  have 
been  able  to  perceive,  from  a  few  experiments,  that  urinary 
concretions  confifted  of  animal  matter  and  the  earth  of 
bone,  before  the  compofition  of  this  earth  was  demonftratcd 
by  Gahn. 

In  this  hiftorical  fketch  it  fhould  be  noticed,  that  alkaline 
fubftances,  though  ufed  by  the  Greek  phyficians,  and  after- 
wards by  the  alchemical  phyficians,  appear  to  have  been  laid 
afide  by  the  regular  practitioners,  for  a  century  or  two  pre- 
ceding their  revival^  by  the  famous  Mrs.  Stephens,  in  1720. 

Her 
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Her  prcfcriptloii  brought  inlo  vogiie  the  theory  of  thefe  me- 
ciicincs  operating  by  tlicir  caufticity.  The  luccelsful  ufc,  by 
Mr.  Colbornc,  of  potalh  laturatcd  with  carbonic  acid,  ac- 
cording to  the  difcovcry  of  Bewlcy  and  Bergman,  and  the 
flill  further  improvement  in  pra6lice,  from  the  ufe  of  Ibda, 
as  well  as  potalh,  fuper-faturatcd  with  carbonic  acid,  by  the 
difcoverv  of  a  pecuhar  method  by  Mr.  Schweppc,  have 
completely  refuted  the  theory  of  the  agency  of  alkalies  on 
the  principle  of  caufticity. 

It  appears,  from  the  preceding  brief  hiftory,  as  well  as 
from  the  confefllon  of  the  lateft  and  beft  writers,  that  the 
experiments  hitherto  made,  rather  "  afford  indications  of 
what  remains  to  be  done,  than  fumifli  demon firations  of  the 
nature  of  animal  concretions."  It  is  alfo  too  obvious  to 
need  explanation,  that  more  efficacious  and  innocent  prac- 
tice, in  difcafts  from  thefe  concretions,  can  only  be  tlif- 
covered  by  a  fmther  inveftigation  of  their  properties.  It  is 
with  this  view,  as  well  as  for  the  fake  of  chemical  philofo- 
phy,  that  I  think  it  my  duty  to  fubmit  to  the  Society  fome 
of  the  obfervations  I  have  made,  in  the  courfc  of  inquiry  ou 
this  fubjecSl. 

The  obfervations  which  I  iliall  now  oficr,  are  principally 
on  a  fubftance,  which  mv  experiments  inform  me  is  very 
generally  a  conftituent  of  both  urinary  and  arthritic  concre- 
tions. It  is  a  fubftance  obtained  by  diflblving  it  out  of  thefe 
concretions,  by  lye  of  cauftic  fixed  alkali,  and  precipitating 
it  from  the  folution  by  acids.  In  this  way,  Scheele  fcparated 
this  matter ;  but  he  did  not  confidcr  its  importance,  nor  of 
courfe  at  all  inveftigate  its  properties.  He  does  not  even 
feem  to  have  been  aware  that  it.  was  a  di(iin6l  conftituent 
part  of  the  urinary  concretion ;  for,  when  he  relates  the  ex- 
periment of  precipitating  matter  from  the  nitric  folution  of 
calculus  by  metallic  falts,  .no  diftin6lion  is  made  between 
the  precipitations  in  this  experiment,  and  that  in  the  former: 
yet  we  can  now  fliow,  that  in  the  one  cafe  the  precipitate 
is  a  peculiar  animal  oxide,  and  in  the  other  they  are  metallic 

phofphates. 
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phofphates.  As  Scheele  obtained  an  acid  fublimate,  it  has 
been  imagined  by  fome  writers^  that  the  precipitate  by  any 
acid  (even  bv  the  carbonic)  from  the  alkaline  menftruunr, 
was  an  acid  ;  the  fame  as  that  obtained  by  fublimation,  and 
which,  in  the  new  lyftem  of  chemiftry,  has  been  denomi- 
nated lithic  acid.  The  following  experiments  ihow  that 
thefe  fubftances  are  different  fpecies  of  matter. 

IT.  Experiments. 

a,jO  grains  of  a  white,  fmooth,  laminated,  urinary  calcu- 
lus, and  the  fame  quantity  of  a  nut-brown  one,  with  an 
uneven  furface,  both  of  which  were  of  a  roundilh  figure, 
were  pulverifed  together*.  300  grains  of  thefe  pulverifed 
calculi  were  triturated  with  three  ounces  and  a  half,  by 
meafure,  or  five  ounces,  by  weight,  of  Ive  of  cauftic  foda. 
The  mixture  became  thick,  and  copioufly  emitted  ammo- 
niacal  gaz.  After  digeftion  for  a  night,  and  then  boiling, 
with  the  addition  of  five  ounces  of  pure  w'ater,  I  obtained, 
by  filtration,  five  ounces  of  clear  colourlefs  liquid.  Boil- 
ing water  was  repeatedly  poured  upon  the  ftrainer,  till  what 
paffed  through  it  was  almoit  taftclefs,  and  remained  clear, 
on  the  addition  of  diluted  fulphuric  acid. 

(a)  The  matter  remaining  on  the  itraincr,  being  dried, 
was  an  impalpable,  white,  taftelefs,  heavy  pow-der,  which 
weighed  96  grains. 

{b)  The  five  ounces  of  filtrated  liquid,  having  been  fet 
apart,  on  Handing,  depofitcd  a  white,  opaque,  granulated, 
foap-like  matter,  from  a  colourlefs  clear  liquid.  The  liquid 
being  decanted,  the  depofit  was  dried,  and  was  then  an 
opaque,  brittle,  foap-like  matter,  v.hich  dilTolved  readily 
in    water,    giving    a   clear    but    not    vifcid    folution,    and 

*  The  objeft  of  thefe  expLrimcnt3  being  principally  w  ir.vcftigate  the 
prnperries  of  one  of  the  ccnftirutnt  pn";ts  of  urinarj-  CDUCiciions,  which 
f  art  was  pavioufly  determined  (by  the  teft  of  nitric  acid),  to  exil't  in  bo:h 
thefe,  it  caa  be  no  objeftioii  to  the  cxperiinents,  that  I  made  ufc  of  a  mix- 
ture of  two  calculi. 

2  tailing 
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taking  weakly  of    Ibda.     This   Ibap-likc  matter  weighed 
280  grains. 

(c)  The  decanted  liquor,  (/>,)  being  mixed  with  the  above 
filtrated  liquors,  on  evaporation  to  three  ounces,  aflbrded  no 
dcpolit  on  Handing,  although  it  was  a  very  htavy  and  foapy 
liquid  to  the  feel ;  but,  on  adding  diluted  lulphuric  acid- 
gradually,  till  it  ccafed  to  become  turbid,  a  fediment  was 
depofitcd,  which  was  a  very  light,  white,  impalpable  powder, 
in  weight,  when  dried,  '26  grains.  The  liquid  from  which 
this  powder  was  precipitated,  being  evaporated,  afforded 
nothing  but  fulphate  of  foda,  and  a  few  grains  of  cryftals, 
which  feemed  to  be  phofphate  of  foda.  There  was  alfo  a 
blackifh  matter,  which  burnt  like  horn,  or  other  animal 
matter,  and  did  not  leave  a  pink  or  rofe-coloured  matter, 
on  evaporating  the  folution  of  it  in  nitric  acid  to  drynefs, 
but  left  a  carbonaceous  refidue ;  whereas,  the  white  preci- 
pitate, fo  treated,  afforded  a  beautiful  pink  matter. 

(d)  250  grains  of  the  foap-like  matter  (b)  being  diflblved 
in  eight  ounces  of  pure  water ; 

1.  A  little  of  this  folution,  further  diluted  by  one  ounce 
of  water,  grew  milky  on  adding  a  few  drops  of  nitric  acid, 
but  became  lefs  fo  on  ftanding.  On  adding  more  nitric 
acid,  and  heating  it,  the  mixture  became  quite  clear:  by 
adding  a  few  drops  of  lye  of  cauftjc  foda,  a  ver)-  flight  curdy 
appearance  took  place. 

2.  On  adding,  to  the  fame  diluted  folution,  a  little  of  the 
diluted  fulphuric  or  muriatic  acid,  milkinefs  cnfued,  and  re*- 
mained,  although  the  acids  were  added  till  the  mixture  was 
extremely  four.  On  adding  Ive  of  caufiic  foda,  much  more 
than  to  faturate  the  fupcrabundant  acid,  the  mixture  becamo 
clear  again;  and,  on  adding  the  acids  a  fecoixd  time,  the 
milkinefs  was  reproduced.  It  was  found  that  the  millcinefa 
could  be  produced  and  deftroyed,  or  cleanici^  be  produced, 
by  the  alternate  addition  of  the  acid  and  alkali,  for  an  un- 
limited number  of  times.  If  the  nitric  acid  however  was 
uivd,  at  lenflfth  uo  milkinefs  coiUd  be  induced.    If  carbonate 

of 
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of  foda  was  added,  in  place  of  the  cauftic  foda,  the  mixture 

could  not  be  made  clear. 

3.  Lime  water  was  rendered  turbid  by  this  folution,  but  I 
neglected  to  examine  the  precipitated  matter. 

4.  A  little  of  the  folution,  with  the  addition  of  a  few 
drops  of  concentrated  nitric  acid,  being  evaporated  to  dry- 
nefs,  fometimes  a  pinic,  and  at  other  times  a  blood-red,  or 
Tofe-coloured  matter  was  left ;  which,  by  further  application 
of  fire,  became  black. 

5.  Carbonic  acid,  digefted  and  {hook  with  this  folution, 
did  not  render  it  turbid. 

6.  To  the  whole  of  the  remaining  folution  \\as  added 
diluted  fulphuric  acid,  to  faturate  the  alkali.  On  ftanding, 
a  copious  precipitate  took  place,  from  a  clear  liquid ;  which 
precipitate,  being  waflied  and  dried,  was  a  mafs  of  very 
light,  mica-like,  whitifh  cr\'ftals,  amounting  to  123  grains. 
It  was  eftimated  that  the  folution  ufed  in  the  Experi- 
ments I. — 5.  would  have  produced  12  grains,  and  that  the 
30  grains  of  foap-like  matter,  {b,)  not  decompounded, 
would  have  yielded  about  14  grains  more. 

(e')  The  precipitate,  {d,  6.) 

1.  Had  no  tafte,  nor  fmell,  and  did  not  dilfolve  in  the 
mouth. 

2.  About  one  part  of  it  only  diflTolved  in  800  parts  of 
boiling  water ;  which  folution  did  not  redden  paper  ftained 
with  turnfole,  nor  the  folution  and  tinfture  of  this  tell; 
neither  did  it  change  turnfole  paper,  reddened  by  acid,  to  a 
blue  colour.  On  cooling,  the  greateft  part  of  what  had  been 
diflblvcd  was  depofited,  in  a  cryftallifed  ftate,  equally  on  the 
fides  and  bottom  of  the  veflel.  This  cryftallifed  matter  had: 
the  properties  abovementioned  [d) .  Boiling  water  was  found 
to  dilfolve  a  much  greater  proportion  of  urinary Jlone,  and  alfo 
oi gravel,  than  of  this  precipitate. 

3.  Lye  of  mild  potafh,  or  fubcarbonate  of  potafh,  being 
dropped  into  the  folution  {e,  2.)  with  its  cryftallifed  depofit, 
the  cryftals  at  firft  feemed  to  diflblvej  but,  on  ftanding,  a 

great 
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great  part  of  the  matter  was  dcpofitcd,  and  the  liquid  re- 
mained turbid. 

4.  The  precipitate  being  boiled  with  lye  of  carbonate  of 
foda,  more  feemed  to  be  diflblved  than  in  pure  vv^ater ;  but 
tlie  folution  was  not  clear,  and,  on  evaporating  it  nearly  to 
dryncfs,  and  pouring  cold  water  upon  it,  on  a  paper  drainer, 
Icarcely  any  thing  but  the  foda  paflTed  through  with  the 
water ;  the  precipitate  remaining  behind  on  the  paper.  The 
refult  was  the  lame,  when  this  experiment  was  made  with 
a  lye  of  carbonate  of  ammoniac.  The  refult  was  alfo  the 
fame,  with  water  in  which  red  oxide  of  mercury  had  been 
boiled ;  which  was  alio  boiled  with  this  precipitate,  and 
filtrated  after  cooling. 

5.  A  little  of  the  precipitate  being  triturated  with  quick- 
lime, hot  water  was  poured  upon  it.  The  filtrated  liquor 
gave  the  precipitate  back  again,  on  adding  muriatic  acid. 

6.  The  precipitate  cxpofed  to  flame,  with  the  blowpipe, 
turned  black,  emitted  the  fmell  of  burning  animal  matter, 
and  evaporated  or  burnt  away  withovit  any  figns  of  fulion  ; 
ilaining  the  platina  fpoon  black. 

7.  Five  grains  of  the  precipitate,  in  half  an  ounce  of 
water,  were  left  to  ftand  in  a  warm  room,  during  the 
months  of  Auguft  and  September  laft,  without  any  figns 
of  putrefadion  appearing,  or  any  obvious  change  taking 
place. 

8.  Twenty-four  ounces  of  boiling  water  were  faturated 
with  the  precipitate,  and  divided  into  fix  portions;  from  each 
of  which,  on  cooling,  moft  of  it  again  precipitated. 

The  firft  portion,  on  boiling  with  a  little  lye  of  carbonate 
of  foda,  (the  pneumatic  apparatus  being  affixed,)  difcharged 
no  carbonic  acid  into  lime  water ;  but  a  tranfparent  folution 
was  produced,  and,  on  cooling,  very  little  was  precipitated. 

The  fecond  portion  was,  in  the  fame  manner,  boiled  in  a 
little  lye  of  cauftic  foda;  which  gave  a  tranfparent  folution 
on  cooling,  without  any  precipitation. 

Thft 
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TIic  third  portion  being  boiled  with  hme  water,  xtrj  little 
more  feemed  to  be  diflblved  than  in  pure  water. 

The  fourth  portion  being  boiled  with  4  grains  of  fubphof- 
phate  of  lime,  or  calcined  bone,  no  more  feemed  to  be  dif- 
fulved  on  account  of  this  addition. 

Nor  was  more  diflblved  in  the  fifth  portion,  by  the  addition 
of  4  grains  of  phofphate  of  lime,  made  by  dropping  phof- 
phoric  acid  into  lime  water. 

And  the  refult  was  the  fame  with  the  fixth  portion,  to 
which  were  added  4  grains  of  fuperphofphate  of  lime,  made 
bv  adding:  phofphoric  acid  to  lime  water,  fo  as  juft  to  make 
a  clear  folution,  and  then  evaporating  the  folution. 

9.  Urine  feemed  to  diffolve,  or  at  leaft  to  fufpend,  a  greater 
quantity  of  the  precipitate  than  mere  water;  fo  likewlfe  did 
water  with  a  little  fulphate  of  foda. 

10.  The  precipitate  did  not  render  folution  of  hard  foap 
at  all  curdv ;  but,  on  adding  the  precipitate  to  folution  of 
fulphuret  of  potafli,  it  became  verr  turbid. 

11.  The  precipitate  produced  a  ftrong  effervcfcence,  even 
in  the  cold,  with  nitric  acid,  but  the  fumes  were  not  thofe  of 
nitrous  acid  :  there  was  a  clear  folution,  which,  on  evapora- 
tion to  dn,-nefs,  afforded  black  matter,  furronndcd  by  a 
pink,  or  blood-red  margin. 

12.  The  fubftance,  with  fulphuric  acid,  turned  black, 
and  emitted  fumes  copioufly,  v.hich  were  fcarcelv  thofe  of 
fulphureous  acid ;  and,  on  evaporation,  a  black  mark  only 
was  left. 

13.  I  firft  digefted,  and  then  boiled,  in  water,  the  precipi- 
tate with  prufliate  of  iron ;  but  the  filtrated  liquor  afforded 
no  precipitation  with  fulphate  of  iron. 

14.  Two  drachms,  by  meafure,  of  nitric  acid,  of  the  fpe- 
cific  gravity  of  1,35,  were  poured  upon  7  grains  of  the  preci- 
pitate. A  violent  effervcfcence  took  place,  which  was  foon 
fucceeded  by  a  complete  folution, 

A  few  drops  of  this. folution,  being  evaporated  on  glafs, 

left 
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left  a  black  mark,  furroundetl  by  a  pink  margin.  A  few- 
drops  of  nitric  acid  being  evaporated  from  this  rcfiduc, 
nothing  but  a  ftill  Icfs  black  mark,  and  a  few  red  fpots  re- 
mained. 

Nitric  acid  being  added  a  third  time,  nothing  but  a  black 
mark,  ftill  fmaller,  remained;  which  entirely  difappcarcd, 
on  evaporating  this  acid  from  it  a  fourth  time. 
•  I  found  that  a  few  drops  of  this  folution,  fo  diluted  that 
they  did  not  contain  the  ^v^,  or  even  a  much  fmaller  part, 
of  a  grain  of  the  precipitate,  on  evaporation,  left  a  pink 
ftain  on  glafs. 

The  whole  of  the  reft  of  the  folution  was  diftilled  in  a 
very  low  temperature,  fo  that  a  drop  only  fell  about  evciy 
half-minute,  till  a  thick  brownifli  fediment  remained,  with 
a  red  margin,  A  fimilar  diftillation  was  performed,  with 
the  diftilled  liquor,  a  fecond  time,  when  there  remained  a 
little  whitilh  thick  matter.  On  a  third  diftillation,  as  before, 
with  the  diftilled  liquor,  towards  the  clofe  white  fames  arofc ; 
and  about  half  a  drachm  of  liquid,  which  now  remained  in 
the  retort,  being  left  to  iland,  prifmatical  cryftals,  dccuf- 
fating  each  other,  were  formed.  They  had  a  (harp  taftc, 
but  Were  fcareely  four;  were  very  foluble  in  the  mouth, 
and  evaporated  in  white  fumes,  leaving  a  very  flight  black 
flain. 

15.  Twenty  grains  of  the  precipitate  were  introduced  into 
a  tube,  4  t>f  "H  inch  wide  in  the  bore,  fealed  by  melting  at 
one  extremity ;  which  extremitv  was  coated,  and  the  tube 
was  fitly  bent  for  retaining  fublimate,  and  eollefting  gaz. 
The  temperature,  from  the  fire  applied,  was  at  firft  v6ry  low, 
but  was  gradually  increafcd,  fo  as  to  make  the  coated  part, 
containing  the  charge,  red  hot.  At  firlt,  the  precipitate 
turned  black,  and  a  little  water  appeared.  Secondly,  craz 
came  over,  which  had  the  fmell  oP  empyreumatic  /z^rwr 
cornu  cervi.  Thirdly,  a  brown  fublimate  appeared,  and  craz 
as  before,  but  alfo  with  pruflic  acid  gaz..    Fourthly,  black 

matter. 
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matter,  flaining  the  tube,  as  if  from  tar,  or  animal  oil.  On 
cooling,  there  was  found  a  refidue,  of  nearly  three  grains,  of 
pure  carbon.  The  fublimate  was  principally  carbonate  of 
ammoniac;  the  reft  was  animal  oil.  The  gaz  difcharged 
was  nearly  half  its  bulk,  or  5  cubic  inches  by  meafure, 
carbonic  acid;  and  the  remaining  5  cubic  inches  were 
nitrogen  gaz,  containing  pruffic  acid  and  empyreumatic  oil. 
I  treated  in  the  fame  manner,  the  fame  quantity  of  red- 
difh  cryftals,  depofited  fpontaneoufly  from  urine.  The  re- 
fult  was  not  very  different  from  that  of  the  former  experi- 
ment. The  gaz  was  more  offenlive,  fmelHng  like  putrid 
urine,  and  the  carbonaceous  refidue  was  more  copious,  and 
contained  lime  and  phofphoric  acid ;  at  lead  the  lixivium 
of  it  became  white,  on  dropping  into  it  oxalic  acid ;  and  it 
became  {lightly  curdv,  on  adding  lime  water. 

I  treated  in  the  fame  manner,  fome  quite  round  and 
fmooth  concretions,  of  the  fize  of  black  pepper  feeds.  The 
produfts  were  the  fame  as  the  former,  but  the  gaz  was  ftill 
more  oftenfive,  and  in  fmailer  quantity ;  and  the  carbona- 
ceous matter  was  more  copious. 

I,  in  the  fame  way,  fubjecled  to  experiment  20  grains  of 
a  nut-brown  light  calculus,  which  I  had  previoufly  afcer- 
tained  to  contain  the  matter  above  defcribed,  which  was 
precipitated  from  cauftic  foda  by  acids.  The  products  were 
of  the  fame  kind  as  the  former ;  but  I  could  find  no  trace 
of  phofphoric  acid  in  the  refidue,  which  I  did  of  lime, 
and  the  caz  v\as  lefs  offenfive.  The  carbonaceous  refidue 
was  not,  in  weight,  3  grains. 

It  will  be  proper,  before  I  proceed  fiirther,  to  point  out 
fome  of  the  more  obvious  conclufions  from  the  above  ex- 
periments. 

I.  It  appears  that  at  lead  one  -lalf  of  the  matter  of  the 
\irinary  concretions  fubjefted  to  the  above  experiments 
united  to  caufiiic  foda,  and  was  precipitated  from  it  by 
acids.     (II.  a — d.) 

2.  Thi? 
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2.  This  precipitate  does  not  indicate  acidity  to  the  molk 
delicate  tc!ts;  [c,  2.)  and,  as  it  is  inodorous,  taftelefs,  [c,  ij) 
fcarccly  foluhle  in  cold  water,  {c,  2.)  does  not  unite  to  the 
alkali  of  carbonate  of  potafh,  of  I'oda,  or  of  ammoniac, 
(r,  3,  4.)  nor  to  oxyde  of  mercury,  {c,  4.)  nor  to  the  lime 
of  lime  water,  {c,  8.)  nor  decompound  foap,  {e,  10.)  or 
pruirutc' of  iron,  ((-,  13.)  and,  as  its  combination  with 
cauflic  foda  rcfembles  foap,  more  than  any  double  fait 
known  to  confill:  of  an  acid  and  alkali,  this  precipitate  does 
not  belong  to  the  genus  acidsi 

3.  As  this  precipitate  could  not  be  fublimed,  without 
being  decompounded,  like  animal  matter,  [c,  15,)  and  alfo 
for  the  rcalons  mentioned  in  the  laft  paragraph,  it  cannot 
be  the  fame  thing  as  tlie  acid  fublimate  of  Scheele,  or  the 
fuccinic  acid. 

4.  As  it  docs  not  appear  to  be  putrcfcible,  nor  form  a 
ril'cid  folution  with  water,  it  cannot  be  referred  to  the  animal 
mucilages. 

5.  On  account  of  its  manner  of  burning  in  the  air,  under 
the  blowpipe,  (t-,  6.)  and  its  yielding,  on  expofurc  to  fire  in 
clofe  vefi'els,  the  diftinguifliing  products  of  animal  matter, 
(cfpccially  ammoniac  and  prullic  acid,)  as  well  as  on  account 
of  its  atibrding  a  foap-like  matter  with  cauftic  foda,  this 
precipitate  may  be  confidercd  as  a  fpccies  of  animal  matter; 
and,  from  its  compofition  being  analogous  to  that  of  the 
fubftanccs  called,  in  the  new  fyftem  of  chcmiftry,  animal 
oxilcs,  it  belongs  to  that  genus.  Its  peculiar  and  fpecific 
diftinguifliing  properties  arc,  imfutrcj'cihilitj,  facility  of 
cryjlallifationy  infoluhiliiy  m  cold  •iula,  and,  that  moft  re- 
markable property  of  all  others,  producing  a  fink  or  red 
matter  J  on  evaporation  of  its  folution  in  nitric  acid^ . 

I  do 

*  It  IS  much  to  be  \vi(hed  tliat  we  poITcfled  equnlly  delicate  tcfts  of  the 
eth'  r  fpecits  of  anir.ial  matter,  v.hich  are  confounded  together,  ahhough, 
from  their  obvious  piopcrtits,   there  is  rcafoa  to  believe  they  are  of  very 
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I  do  not  avail  myfelf  of  various  other  conclufions  in  thi* 
place,  becaufe  they  relate  efpecially  to  the  agency  of  medi- 
cines   for   preventing   and   removing   concretions;    and   or 
courfe  do  not  properly  fall  \xitliin  the  views  of  the  Royal 
Society. 

Having  found  the  above  precipitate  to  be  an  oxide,  and 
not,  as  is  commonly  fuppofed,  an  acid,  I  thought  it  probable 
that,  like  other  analogous  oxides,  it  was  ac'idifiable,  and  I 
fufpe6led  that  I  had  really  rendered  it  into  the  acid  ftate,  by 
the  nitric  acid ;  which,  in  the  above  experiments,  {e,  14.) 
had  imparted  oxygen  to  it,  and  thereby  rendered  it  faluble, 
dcliquefcent,  pungent,  and  volatile.  This  change  alfo  would 
account  for  the  nitric  folution  not  affording  the  precipitate. 

In  order  to  obtain,  for  examination,  an  adequate  quantity 
of  this  fuppofed  acid,  the  following  experiments  were  in- 
ilituted,  with  the  three  acids  {yi%.  the  oxymuriatic,  the 
nitro-muriatic,  and  the  nitric),  which  can  acidify  oxides 
analogous  to  the  prefcnt  one. 

Experhncfit  I.  Twenty-five  grains  of  the  above  animal 
oxide,  (for  fo  I  will  now  venture  to  call  it,)  and  three  ounces 
of  nitric  acid,  of  the  fpecific  gravity  of  1,25,  were  put  into  a 
retort,  and  the  hydro- pneumatic  apparatus  was  adjoined. 

At  a  very  low  temperature,  a  clear  folution  was  made. 
Firfl,  foon  after  the  folution  began  to  boil,  23  ounces,  by 
meafure,  of  calourlefs  gaz  came  over,  which  were  fuccccded 
(fecondly),  by  white  fumes,  filling  the  apparatus,  and  23 
"  ounces  more  of  ga;^.  Thirdly,  a  white  fublimate  afcended, 
and  there  was  a  itrong  fmell  of  pruflic  acid.  The  fublimate 
was  very  readily  waflied  out,  being  very  foluble,  and  tafted 
■puno-ent  or'  fliarp,  but  not  four.  Fourthly,  the  diftillation 
being  renewed,  more  v.hitc  fublimate  appeared,  but  only  3 

tlifferent  kinds,  as  is  the  cafe  with  the  matrer  of  the  brain,  liver,  voluntary 
xnulcles,  mucus,  &c.  Mr.  Hunter  has  difcovereda  diftinguilhing  fpecific 
property  of  pus,  and  one  is  here  indicated  fur  the  oiide  of  urinary  con- 
creticno. 

ouiicesi 


of  Urinary  Concretions,  ^1 

biiiices  more  of  gaz  came  over  j  and  then  the  retort  only 
contained  a  dark-brown  folid  matter. 

The  firfl  portion  of  gaz,  viz.  23  ounces,  confifled  of  about 
equal  bulks  of  carbonic  acid  and  atmofphcrical  air.  ,  The 
fecond  portion,  "Jlz.  23  ounces,  was  two-thirds  of  its  bulk 
carbonic  aeid,  and  the  rell  nitrogen  gaz.  The  third  portion, 
or  3  ouiides,  was  atmofphcrical  air,  with  a  little  carbonic 
acid. 

Nitric  acid  was  poured,  in  the  fame  quantity  as  before, 
irlto  the  retort.  An  effcrvefccnce  immediately  took  place, 
which  was  fucceeded  by  a  tranfpareut  folution.  The  diftilla- 
tion  yielded  gaz  of  the  fame  kind  as  before,  but  in  fmaller 
quantity,  with  white  fumes,  and  white  fublimate.  When 
only  about  4  drachms,  by  meafure,  of  liquid  remained  in 
the  retort,  a  little  of  it  was  evaporated  ;  and,  when  reduced 
to  a  folid  matter,  it  turned  black,  and  took  fire,  leaving  a 
carbonaceous  refidue;  but,  before  this,  a  margin  of  beautiful 
pink  matter  appeared. 

Nitric  acid  was  poured,  as  before,  into  the  retort,  for  the 
third  time,  but  very  little  gaz  afcendcd,  and  much  lefs  white 
fumes  than  before.  The  diftillation  proceeded,  till  about 
one  drachm-meafurc  of  liquid  remained  in  the  retort :  this 
being  left  to  ftand,  prifmatic  cryftals  were  formed  in  a  very 
fmall  quantity  of  liquid.  Thefe  cn,'llals  did  not  taite  four, 
but  fliarp,  and  they  reddened  turnfole  paper.  Adding  a 
little  foda  to  a  part  of  them,  to  fee  whether  I  could  form  a 
neutral  fait,  I  was  furprifed  by  the  extrication  of  ammoniac. 
To  another  portion  of  cryftals  I  added  fulphuric  acid,  which 
difengaged  nitric  acid.  A  third  portion  of  cryftals,  being 
expol'ed  over  a  lamp,  wholly  evaporated,  without  leaving  a 
mark  behind.  The  remainincr  matter  in  the  retort  beincr 
examined,  was  found  to  be  nitrate  of  ammoniac.  It  was 
plain  that  the  nitric  acid  had,  by  parting  with  oxygen  to  the 
carbon  of  the  oxide,  formed  carbonic  acid.  The  carbon 
being  thus  carried  off,  of  courfe  the  nitrogen  and  hydrogen  of 
the  oxide  uniting  produce  ammoniac  j  which,  uniting  with 
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the  redundant  nitric  acid,  compofes  nitrate  of  ammoniac  jp 
but  great  part  of  the  nitrate  of  amuioniac  was  carried  off  in 
the  vapour  (late,  exhibiting  white  fumes,  and  fubhmate,  as 
above  obfcrvcd. 

The  mode  of  making  the  experiments  wdth  the  other  acids 
was  of  courfe  diflferent  from  the  former  experiment. 

Experiment  ii.  Twenty-five  grains  of  the  above  animal 
oxide,  and  half  an  ounce  of  water,  were  put  into  a  bottle 
capable  of  containing  three  pints  j  a  flream  of  oxymuriatic 
acid  gaz,  from  manganefc  and  muriatic  acid,  was  made  to  pafs 
into  the  bottle,  and  upon  the  charge,  for  twelve  hours ;  and, 
for  twenty-four  hours  more,  oxymuriatic  gaz  kept  ifluing, 
but  in  fmaller  quantity,  and  circulating  through  the  bottle. 
The  oxide,  by  this  time,  was  completely  diflTolved.  Upon 
adding  lime  to  a  little  of  the  folution  of  it,  ammoniac  was 
difengaged ;  and,  upon  adding  fulphuric  acid,  there  was  a 
difengagement  of  oxymuriatic  acid.  On  evaporation,  how- 
ever, I  obtained  nothing  but  muriate  of  ammoniac,  with 
which  was  mixed  a  little  nianganefe. 

In  this  exf<criment,  I  could  not  doubt  that  the  carbon 
had  been  carried  oft",  in  the  flatc  of  carbonic  acid,  by  the. 
oxygen  of  the  oxymuriatic  acid ;  and  thus  ammoniac  was 
compounded,  from  the  union  of  the  two  remaining  confti- 
tuent  parts  of  the  oxide,  'viz.  the  nitrogen  and  hydrogen. 
The  oxymuriatic  acid,  united  to  the  ammoniac,  parted  with 
oxygen,  and  became  muriatic  acid  during  evaporation  > 
hence,  muriate  of  ammoniac  was  formed. 

Experiment  in.  The  above  experiment  was  repeated,  only 
the  gaz  was  nitro-muriatic  gaz,  from  a  mixture  of  nitric  and 
muriatic  acids.  The  refult  was  the  fame  as  in  the  laft  ftx- 
perinient,  except  that  the  produft  was  a  mixture  of  nitrate, 
and  muriate,  of  ammoniac. 

I  made  other  experiments  of  the  fame  kind ;  but  their 
refults  were  fo  nearly  the  fame  as  thofe  above  related,  that 
I  fliall  not  give  an  account  of  them.  By  the  unexpefted 
jfTue  of  thcfc  experiments,  all  my  hopes  of  acidifying  thq 
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aminal  oxide  were  exploded;  but  I  am  indebted  to  that 
puiiuit  for  the  curious  difcovtry  of  the  change  of  the  moll 
common  bafis  of  urinary  concretions,  (the  animal  oxide,) 
into  ammoniac  and  carbonic  acid,  by  the  oxygen  of  the 
above  acids;  which  will  be  found  extremely  important,  as 
it  ejiablcs  us  to  interpret  many  phccnomcna,  in  a  variety  of 
cafes  befide  the  prelent.  It  now  appears,  that  the  inflam- 
mation mentioned  in  one  of  the  above  experiments,  (and 
which  alfo  happened  in  feveral  others,)  on  evaporation  of  the 
nitric  folution  of  the  animal  oxide,  was  from  the  nitrate  of 
ammoniac,  the  nltrum  jiammans  of  the  old  chemifts,  com- 
pounded in  thofe  experiments.  This  inflammation  takes 
place  fometimes,  on  evaporation  of  nitric  folutions,  both  of 
urinary  concretions,  and  of  urine  itfelf  evaporated  to  the  (late 
of  foft  extraft,  on  account  of  the  ammoniac  already  exifting 
in  thefe  fubltanccs.  The  compofition  of  ammoniac  alfo  ex- 
plains the  difappearance  of  the  whole  matter  of  fome  forts  of 
urinary  concretions,  a  very  fmall  refidue  of  black  matter  ex- 
cepted, by  repeated  affufion  and  evaporation  of  nitric  acid, 
from  the  folution  of  them  in  this  menflruum. 

It  remains  for  me  to  give  an  account  of  the  96  grains  of 
powdery  matter  left  on  the  paper  ftrainer,  («;)  which  are  the 
infoluble  portion,  in  lye  of  cauftic  foda,  of  300  grains  of 
urinary  concretions. 

1.  A  fmall  portion  of  the  infoluble  matter,  being  expofcd 
to  flame  with  the  blowpipe,  did  not  turn  black,  nor  yield  any 
fmell  of  animal  matter;  but  it  became  whiter,  and  I  could 
juft  agglutinate  the  powder  into  one  mafs,  although  I  was 
unable  to  render  it  fluid. 

2.  The  filtrated  liquid,  from  a  little  of  the  matter  boiled  in 
water,  became  very  turbid  and  white  with  oxalic  acid:  with 
lime  water  it  grexj-  barely  curdv:  and  it  did  not  alter  the  co- 
lour of  turnfole,  or  of  violet  juice. 

3.  The  matter  diflblved  completely  in  muriatic  acid,  and 
alfo  in  nitric  acid,  without  eflfervefcence. 
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This  nitric  folution,  having  been  evaporated,  to  carry  of? 
moft  of  the  free  acid,  inftantly  became  ver^'  curdy  on  the  ad- 
dition of  Ume  water. 

It  grew  thick  and  white  on  adding  fulphuric  acid,  yielding 
a  copious  precipitate  of  falphate  of  hme.  One  portion  of  the 
fupernatant  hquor  upon  this  precipitate,  on  evaporation,  af- 
forded an  extract-hke  matter;  which  readily  melted,  as  phof- 
phoric  acid  does  when  it  is  mixed  with  a  little  earthy  matter. 
To  the  other  portion  of  this  fupernatant  liquor  was  added 
liquid  cauflic  ammoniac,  producmg  a  precipitate  which  af- 
forded no  fulphate  of  magnefia  with  fulphuric  acid. 

From  thefe  experiments  it  appears,  that  the  above  96  grains 
of  infoluble  matter  ponfiited  of  phofphate  of  lime,  Accordr 
ingly,  the  300  grains  of  urinary  concretbns  examined,  ap- 
pear to  contain, 

grains 
Peculiar  animal  oxide  -  _  _  17^ 

Phofphate  of  lime  -  t  -  96 

Ammoniac,  (and  moft  probably  phofphoric  acid  united 
to  the  ammoriiac,)  water,  and  common  jiiucilage  of 
urine,  \\'hich  were  not  colle&ed  and  weighed,  by 
eftimation  -  -  -  29 

300 

[To  be  continued.} 


IX,  Chemical  CGnJiderations  on  the  Ufe  of  the  Oxjds  of 
Iron  in  dyemg  Cotton.  Bj  J.  A.  ChaptaL.  From  the 
Annales  de  Chjmie,  Fol.  XXVI. 

X  HE  oxydof  ironhas  fuch  an  affinity  with  cotton  thread, 
that,  if  the  latter  be  plunged  in  a  faiurated  i'olution  of  iron  in 
any  acid  whatever,  it  imiiiediately  aiTumes  a  chamoy  yellow , 
colour,  more  or  lefs  dark  according  to  the  ftrength  of  the 
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liquors.  It  Is  both  a  curious  and  cafy  experiment,  that 
when  cotton  is  made  to  pafs  through  a  folution  of  the  ful- 
phat  of  iron,  rendered  turbid  by  the  oxyd  which  remains 
fufpended  in  the  Hquor,  it  will  be  fufficient  to  dip  the 
cotton  in  the  bath  to  catch  the  lad  particle  of  the  oxyd, 
and  to  reftore  to  the  hquor  the  tranfparency  it  has  loft. 
The  fokition  then,  which  before  had  a  ycUowifli  appear- 
ance, becomes  more  or  lefs  green,  according  as  it  is  more 
or  lefs  charged. 

The  colour  given,  to  cotton  by  the  oxyd  of  iron  becomes 
<larker,  merely  by  expofure  to  the  air  j  and  this  colour,  fof^ 
^nd  agreeable  when  taken  from  the  bath,  becomes  harfh 
and  ochrybv  the  progreffive  oxydation  of  the  metal.  The 
colour  of  the  oxyd  of  Iron  is  very  faft  :  it  refifts  not  only 
the  air  and  water,  but  aHb  alcaline  leys,  and  foap  gives  it 
fplendour  without  feniibly  dlminifliing  its  intenfity.  It  is  on 
account  of  thefe  properties  that  the  oxyd  of  iron  has  been 
introduced  into  the  art  of  dyeing,  and  been  made  a  colour- 
ing principle  of  the  utmoft  value.  But  I  have  been  able  to 
give  a  new  cxtenfion  to  the  applications  of  this  oxyd ;  and  I 
ihall  here  confine  myfclf  to  the  only  refuUs  I  have  obtained 
worthy  of  entering  into  the  operations  of  the  dye-houfe, 
and  which  have  been  employed  with  fucoefs  for  feveral  years 
in  my  manufactory. 

In  order  that  the  ox^'d  of  iron  may  be  conveniently  ap- 
plied to  the  cotton  thread,  it  is  neccfTary  to  begin  by  effcft- 
ing  its  folution,  and  in  this  cafe  acids  are  employed  as  the 
moft  ufeful  folvents.  Dyers  almoft  every  where  make  a  myf- 
tcr}'  of  the  acid  which  they  employ ;  but  it  is  always  thq 
acetous,  the  fulphuric,  the  nitric,  or  the  muriatic.  Some 
of  them  afcribe  great  ditferences  to  the  folution  of  iron  by 
the  one  or  the  other  acid,  but  in  general  they  give  the  pre- 
ference to  the  acetous.  This  predileclion  appears  to  me  to 
be  founded  much  lefs  on  the  difference  of  the  colours  that 
may  be  communicated  by  the  one  or  the  other  fait,  than  on 
the  ditFcrcut  degrees  of  corrofive  power  which  each  excrcifes 
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on  the  ftuflT.  That  of  the  fvilphat  and  muriat  is  fo  great, 
that,  if  the  ftuffbe  not  \va  (bed  when  it  comes  from  the  bath, 
it  will  certainly  be  burnt ;  whereas  folutions  by  the  acetous 
or  any  other  vegetable  acid  are  not  attended  with  the  like 
inconvenience. 

Iron  appears  to  be  at  the  fame  degree  of  oxvdation  in  the 
different  acids,  fince  it  produces  the  fame  fhade  of  colour 
when  precipitated ;  and  any  acid  folvent  may  be  employed 
indifcriminately,  provided  the  nature  of  the  fait  and  the 
decree  of  the  faturation  of  the  acid  be  fufficiently  known ; 
for  the  fubfequent  operations  may  be  then  directed  according 
to  this  knowledge,  and  the  inconveniences  which  attend- 
the  ufe  of  fome  of  thefe  falts  may  be  prevented.  This 
without  doubt  is  a  great  advantage  which  the  man  of  fcience 
enjoys  over  the  mere  workman,  who  is  incapable  of  var}"ing 
His  procefs  according  to  the  nature  and  ftate  of  the  falts 
which  he  employs. 

In  this  paper  I  fnall  confine  myfclf  to  making  known 
the  colour  that  may  be  obtained  from  the  oxydof  iron,  ifl:, 
employed  alone  on  fluff  which  has  received  no  previous  pre- 
paration ;  2d,  employed  together  v.ith  madder  on  fluff  pre- 
pared to  receive  the  Adrianople  red. 

1.  If  the  fulphat  of  iron  or  any  other  martial  fait  be 
diffolved  in  water,  and  cotton  be  dipped  in  the  liquid,  the 
cotton  will  afTume  a  chamoy  colour,  more  or  lefs  dark  ac- 
cording as  the  folution  is  more  or  lefs  charged.  The  affinity 
of  the  cotton  to  the  iron  is  fo  great,  that  it  attracts  the  me- 
tal, and  takes  it  in  a  great  mcafure  from  the  acid  by  which 
it  was  diffolved. 

2.  If  the  iron  of  a  pret^v'  ftrong  f:>I':tion  be  precipitated 
by  an  aJcaJine  licjuor  that  f!ie'.vs  five  or  fix  degrees  (by  the 
sreomcter  of  Baume),  the  refult  will  be  a  grcenifh  blue 
magma.  The  cotton  macerated  in  this  precipitate  affumes 
at  firfl  an  unequal  tint  of  dirty  green;  but  mere  expofure  to 
the  air  makes  it  in  a  little  time  turn  yellow,  and  the  fhade  is 
very  dark. 
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It  is  by  fuch  or  almoll  fimilar  proccflcs  that  dyers  com- 
munic:ite_,  what  is  calljd  among  workmen,  an  ochre  or  rujl 
colour.  But  thcfe  colours  are  attended  with  feveral  incon- 
veniences to  the  artifl:.  I.  Strong  (liadcs  liurn  or  injure 
the  cloth.  2.  Tiiis  colour  is  harfli,  difagreeable  to  the  eye, 
and  cantiot  be  eaiily  united  with  the  mild  colours  furnilhed 
by  vegetables.  I  made  attempts  therefore  to  avoid  thcfe  in- 
conveniences, and  fucceeded  in  the  following  manner:  I 
tread  the  cotton  cold  in  a  folution  of  the  fulphat  of  iron, 
marking  three  degrees,  wTing  it  carefully,  and  immediately 
plunge  it  in  a  ley  of  potalh  at  two  degrees,  upon  which  I 
have  poured  to  faturation  a  folution  of  the  fulphat  of  alu- 
mine  :  the  colour  is  then  brightened,  and  becomes  infinitely 
more  delicate,  foft,  and  agreeable.  The  lulphat  no  longer 
attacks  the  tiflueof  the  lluft'j  and  after  the  cotton  has  been 
left  in  the  bath  for  four  or  five  hours,  it  is  taken  out  to  be 
wrung,  waflien  and  dried.  In  this  manner  we  may  obtain 
every  Ihadc  that  can  be  wifhcd,  by  graduating  the  ftrenethof 
the  folutions.  This  fimple  procefs,  the  theory  of  which 
prefents  itfelf  to  the  mind  of  every  chemift,  has  the  advan- 
tage of  furnifhing  a  colour  very  agreeable,  exceedingly  fixed, 
and,  above  all,  extremely  economical.  I  employ  it  with  great 
advantage  in  dying  nankins,  the  colour  of  which  has  infi- 
nitely more  fixity  than  that  of  the  Englirti  (dyed)  nankins''*. 
It  pofTeires  over  the  latter  the  advantage  of  rcfilting  leys  j 
and  the  only  fault  I  have  difcovered  in  it  is,  that  it  becomes 
brown  by  the  action  of  aftringents. 

I  thought  for  fome  time  that  it  would  be  pofiiblc  to  com- 
bine this  ycllovv'  with  the  blue  of  indigo,  to  obtain  a  durable 
green  :  but  hitherto  I  have  been  deceived  in  my  hopes ;  and 
it  refulLs  from  diflerent  trials  which  I  made  on  this  I'ubjecl, 
that  there  is  not  a  futncient  affinity  between  the  blue  of 

*  Was  the  autlnr  aware  that  the  Enghih  nankins  arc  made  frosn  a  cot- 
ton v.ool  of  the  natural  colour  that  requires  no  dyeing  proccis  ?  So:iic 
jeans  and  other  ftuffs  arc  dyed  hy  means  of  oxyJ  of  iron  :  to  thtfe>  pcr- 
h.Jjis,  he  alludes.    Edit. 
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jndigo  and  the  oxyds  of  iron.  I  obtained  only  a  dirty  earthy 
green  of  diiterent  lliadcs,  and  exceedingly  poor.  The  oxyd 
of  iron  combines  on .  the  other  hand  very  eafily  with 
the  red  of  madder,  and  produces  a  bright  violet  or  plum 
{pruTic.au)  colour,  the  ufc  of  which  is  as  extenfive  as  bene- 
ficial in  the  cotton  manufactory.  But  if  we  Ibould  confine 
ourfclves  to  apply  thcfe  two  colours  to  cotton,  without  hav- 
ing employed  a  mordant  capable  of  fixing  the  latter,  the 
colour  would  not  only  remain  dull  and  difagreeable  by  the 
jmpoflibility  of  brightening  it,  but  it  would  ftill  be  attended 
with  the  great  inconvenience  of  not  refitting  leys.  We 
muft  begin  then  by  preparing  the  cotton,  as  if  to  difpofe  it 
for  receiving  the  Adrianople  red  ;  and  when  it  has  been 
brought  to  the  operation  of  galling,  it  is  to  be  pafled 
through  a  folution  of  iron,  more  or  lefs  charged  according 
to  the  nature  of  the  violet  required  :  it  is  then  to  be  care- 
fully waihetl,  twice  maddered,  and  brightened  in  a  bath  of 
foap. 

When  a  real  velvety  rich  violet  is  required,  it  is  not  to  bt 
pafled  through  the  folution  of  iron  till  it  has  been  previoufly 
galled  ;  the  iron  is  then  precipitated  in  a  blueiili  oxyd,  \\hich 
combined  with  the  red  of  madder  gives  a  moft  brilliant 
purple,  more  or  lefs  dark  according  to  the  ftrcngth  of  the 
galling  and  of  the  ferruginous  folution.  It  is  very  difficult 
to  obtain  an  equal  colour  by  this  procefs,  and  in  manufac- 
tories an  equal  violet  is  coniidered  as  a  maltcr-piece  of  art. 
It  is  generally  believed  that  it  is  only  by  well-direcled  mani- 
pulations that  it  is  poflible  to  refolve  this  problem,  of  fo 
much  importance  in  dyeing.  But  I  am  convinced  that  the 
great  caufeof  the  inequality  in  this  dye  is,  that  the  iron  de- 
polited  on  tlie  cotton  receives  an  oxydation  merely  by  cx- 
pofure  to  the  air,  which  varies  in  diiforent  parts  of  it.  The 
threads  whicli  arc  on  the  outfidc  of  the  hank  arc  ftrongly 
oxydated,  vvhjle  thofe  in  the  iiifide,  removed  from  the  aftion 
of  the  air,  experience  no  change.  It  thence  follows,  that 
the  infidc  of  the  hank  prcfents  a.  weak  fliade^  while  the 
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erterlor  part  exhibits  a  violet  almofl;  block.  Tlie  means  to 
nnicJy  this  inconvrraicncc  is,  to  waflv  the  cotton  when  it  is 
taken  from  the  foKition  of  iron,  and  to  expofe  it  to  the 
madder  nioifh  The  colour  will  become  more  equal  and 
velvety.  The  folveats  of  iron  are  alnioll  the  fame  for  this 
colour  as  for  tb.e  yellow  colour  already  mentioned. 

I  fupprefs  here  every  thing  that  regards  manipulation,  that 
I  may  attend  only  to  chemical  relations;  and  on  that  account 
I  fliall  mention  an  obfcrvation  which  may  fcrve  to  guiv..  the 
artift  in  brightening  the  violet  on  his  cotton.  The  red  of 
madder  and  the  oxyd  of  iron  depofited  on  the  fluff  determine 
the  violet  colour.  This  colour  becomes  red  or  blue,  ac- 
cording as  cither  of.  the  two  principles  predominates.  The 
dyer  knows  by  experience  how  difficult  it  is  to  obtain  a  com-^ 
bination  which  produces  the  tone  of  colour  defired,  efpe- 
cially  when  it  is  required  to  be  very  full^  lively  and  durable. 
This  objeft,  however,  may  be  obtained,  not  only  by  varying 
the  proportions  of  the  two  colouring  principles,  but  alfo  by 
varying  the  procefs  of  brightening.  The  only  point  is,  to 
be  acquainted  with  the  two  following  fa6ts ;  that  the  foda 
deftroys  the  iron,  while  the  foap,  by  llrong  ebullition,  feizes 
in  preference  the  red  of  the  madder.  Hence  it  is,  that  the 
colour  may  be  inclined  to  red  or  blue,  accordino-  as  yoa 
brighten  with  one  or  the  other  of  thefe  mordants.  Thus, 
cotton  taken  from  the  madder  dye,  when  waflien  and  boiled 
in  the  brightening  liquor  with  30,00  of  foap,  will  give  a 
fuperb  violet;  whereas  you  will  obtain  only  a  plum  colour 
in  treating  it  with  foda. 

The  oxyd  of  iron  precipitated  on  any  ftuff  unites  alfo 
very  advaniageoufly  with  the  fawn  colour  furnilhed  byaftrin- 
gents,  and  by  varying  the  (irength  of  mordants  an  infinity 
of  fhades  may  be  produced.  In  this  cafe,  it  is  lefs  a  combi- 
nation or  folution  of  principles,  than  the  fimple  mixture  or 
juxta-pofition  of  the  colouring  bodies  on  the  ftufT.  By  means 
of  a  boiling  heat,  wc  may  combine  in  a  more  intimate 
manner  the  oxyd  of  iron  with  the  aftringent  principle  ;  and 
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then  it  is  bronght  to  the  ftate  of  black  oxyd,  as  has  bccu 
obferved  by  our  colleague  Berthollet.  It  is  poffible  alfo  to 
enibrow-n  thcfe  colours,  and  to  give  them  a  variety  of  tints, 
from  the  bright  grey  to  the  de^p  black,  by  merely  paffing  the 
cottons  impregnated  with  the  aftringent  principle  through 
2  iblulion  of  iron.  The  oxyd  is  then  precipitated  itfelf  by 
the  principle  which  is  fixed  on  the  ftuff. 

An  obfcrvation,  which  may  become  of  the  utmoft  value 
icw  the  art  of  dyeing,  is,  that  the  moft  ufual  aftringent  ve- 
getables all  furnifli  a  yellow  colour,  which  has  not  much 
brilliancy,  but  v;hich  has  fuiBcicnt  fixity  to  be  employed 
■with  advantage.  This  yellow  colour  is  brightened  in  the 
ferics  of  vegetables,  in  proportion  as  the  aftringent  principle 
is  diminifhed,  and  the  nvacity  of  the  colour  is  augmented 
in  the  fame  proportion.  It  is  difficult  then  to  obtain  yellow 
colours  which  are  at  the  fani£  time  durable  and  brilliant. 
Thefe  two  valuable  qualities  are  to  each  other  in  an  iavcrfe 
latioj  but  it  is  pofiible  to  unite  the  colouring  principles  in 
fuch  a  manner  as  to  combine  fplendour  with  fixity.  Green 
oak  bark  unites  perfectly  with  yellow  weed,  and  fumach 
with  green  citron.  It  is  by  this  mixture  that  we  may  be  able 
to  combine  with  the  oxvd  of  iron  vegetable  colours,  the 
fplendour  of  which  is  equal  to  their  d-urability. 

I  fliall  conclude  thefe  reflections  with  an  obfervation  in 
regard  to  the  employment  of  aftringents  in  the  dyeing  of 
cotton.  It  has  been  pretended,  tbat  by  increafing  the  pro- 
portions of  fumach  and  the  bark  of  alder  tree  or  oak,  thefe 
fubftanccs  mitrht  fupply  the  place  of  gall-nuts  in  dyeing 
cotton  redl  I  Ihould  have  received  the  more  pleafure  from 
this  difcovcry,  as  gails  tend  to  render  our  colours  conliderably 
dearer,  and  as  I  could  have  procured  fumach  at  a  very  low 
price,  fmce  it  grows  almoft  every  wliere  in  the  dry  parts  of 
(UK  fouthern  diftricb.  But  I  can  fafely  aflert,  that  it  is  im- 
poflible  to  employ  thefe  as  fubftitutes,  in  whatever  dofes  tliey 
may  be  ufed.  The  colour  is  always  much  paler,  poorer, 
jaul  Icfs  fixed.  I  know  that  the  cafe  is  not  the  fame  in  re- 
gard 
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gard  to  dyeing  wool  and  filk,  in  which  "it  may  be  employed 
with  ruccefs  ;  and  in  giving  an  account  of  this  difference,  I 
think  the  caufe  of  it  may  be  found  in  the  nature  of  the  gall- 
nuts.  I.  The  acid  which  they  exclufively  contain,  as  B'.t- 
thollet  has  proved,  faciUtatcs  the  deconipofition  of  the  foap 
with  which  tlie  cottons  have  been  impregnated,  and  the  oil 
then  remains  fixed  in  their  tiflue,  and  in  a  greater  quantity, 
as  well  as  in  a  more  intimate  combination.  2.  The  gall- 
nuts,  which  owe  their  development  to  animal  bodie?,  retain 
a  chara<!:ler  of  animalifation,  which  they  tranfmit  to  the 
vegetable  fluff',  and  by  thefe  means  augment  its  affinities 
with  the  colouring  principle  of  the  madder ;  for  it  is  wv^ 
known  of  what  utility  animal  fubftances  arc  to  facilitate 
this  combination.  This  animalifation  becomes  ufelefs  la 
operating  upon  woollen  or  lilk. 


X.  Defer ipi ion  of  a  Therviometer  ivhich  marlis  the  grcatejl 
Degrees  of  Heat  and  Cold,  from  one  Time  of  Obfervathn 
to  another^  and  viay  alfo  reg'ijler  its  own  Height  at  every 
Infant.  By  Alex.  Kejth,  Efq.  F.R.S.  and  F.A.'s. 
Edin.  From  the  Tranfadlions  of  the  Roval  Society  of 
Edinburgh,  FoL  IF.  1798. 

1  HERMOMETERS  have  hitherto  been  dcfeftive  for 
meteorological  purpofes,  in  fo  far  as  they  only  point  out  th& 
degree  of  heat  at  the  moment  of  Infpeftlng  them,  but  do 
not  fliew  what  the  difference  has  been,  from  the  time  of  one 
obfcrvation  to  another. 

The  ingenious  Robert  Hook,  in  the  end  of  the  lafl  cen- 
tur\',  mentions  his  intention  of  making  a  thermometer  for 
the  above  purpofe  ;  but  it  does  not  appear  that  it  was  ever 
executed :  neitlier  does  he  explain  how  it  was  to  have  been 
done. 

The  thermometer,  invented  by  Mr.  James  Six,  as  defcrlbcd 
in  the  7 2d  volume  of  the  Philofophical  Tranfactions  of  the 
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Royal  Society  of  London,  is  made  to  fhe.v  its  greatefi:  nid 
or  fall  from  one  period  of  obfervatlou  to  ancther.  'i'his  i^ 
done  by  nacans  of  two  fmall  [lieces  of  black  glafs,  which 
float  on  two  uiiferent  furfaees  of  mercury,  within  fv/o  glafs 
lubes  hernietically  iealcd.  Thefc  floats,  when  raifed  to  their 
greateft  height,  adhere  to  the  fides  of  the  tube,  by  means 
of  a  fpring  of  glais,  and  become  ftationary,  although  themer-* 
cury  falls.  After  the  obferv^er  has  noted  the  temperature, 
hcj  by  a  magnet  held  in  his  hand,  drawa  down  the  float  to 
the  furface  of  the  mercury,  in  confequence  of  a  fmall  bit  of 
fteel  wire  being  inclofed  in  the  float,  and  the  ihftrument  is 
prepared  for  another  obfervatlon.  This  u  an  ingenious  in- 
vention, but  requires  too  delicate  workmanfaip  to  be  fit  for 
common  ufe  :  befidcs,  it  cann  r  be  made  to  record  the  de- 
grees of  heat  at  intermediate  periods. 

The  thermometer  lately  invented  bv  Dr.  Rutherford,  of 
Balililh,  and  defcribcd  in  the  3d  vol.  of  the  Edinburgh 
Tranfactions,  is  alfo  an  ingenious  contrivance,  but  has  the 
fame  defect  of  marking  onlv  the  extreiiie  points  to  which 
the  liquor  has  rifen  or  fallen  in  two  feparate  glafs  tubes. 

Some  years  ago  it  occurred  to  me,  that  an  air  themiometer 
might  be  ufcd  for  the  purpofes  required ;  and  accordingly 
I  read  to  this  focictv  a  defcription  of  the  inftrument.  But 
having  formed  another  inltrumcnt  of  a  more  Ample  con- 
ftruction,  I  beg  leave  to  give  a  defcription  of  it. 

AB,  fig.  I.  (Plate  I.)  is  a  tube  about  14  inches  long,  and 
i  of  an  inch  calibre,  of  thin  glafs,  fealed  or  clofed  at  top. 
To  the  bottom,  which  is  bent  upwards,  there  is  joined  a 
glafs  tube  7  inches  long,  and  y^^ths  of  an  ineh  calibre,  open 
at  lop.  The  tube  AB  is  filled  with  alcohol,  and  from 
B  to  E  is  filled  with  mercur\'. — As  liquids  are  incomprefliblck 
by  weight  in  any  perceptible  degree,  neither  the  alcohol  nor 
mercury  will  be  aftefted  by  the  weight  of  the  atmofphcre. 

FD  is  a  fcale  of  brafs  or  ivory,  about  6^  inches  long,  di- 
vided in  the  ufual  way.  E  is  a  fmall  conical  piece  of  ivory 
or  glaf=j  of  a  proper  Vvcight,  made  to  float  on  the  furface  of 
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the  mercury  in  the  fniallcr  tube ;  to  whlcli  float  Is  joined  a 
wire,  termed  the  lloat-wire,  reaching  to  li,  having  a  knc-c 
bent  at  a  ri'>-ht  angle,  which  raifcs  one  index,  and  deprelies 
another,  according  as  the  mercury  riles  or  falls.  This  part 
of  the  apparatus  is  defended  from  wind  or  rain  by  meariS  of 
a  'i-lafs  tube  7  J,-  inches  long,  clofed  at  lop  and  open  at  bottom, 
fo  wide  as  to  Aide  cafily  over  the  fealc,  and,  by  means  of  a 
brafs  rim  cemented  to  it,  made  to  fit  cxacbly  to  the  circular 
bafe  of  the  fcale.  Tliis  cover  need  not  be  taken  off,  except 
when  the  inftrument  is  to  be  prepared  far  an  obfervation, 
[The  operation  of  the  float  and  indexes  will  be  better  un- 
derftood  from  fig.  4,  where  a  finiilar  apparatus,  but  belong- 
ino;  to  a  newly  invented  barometer,  is  reprefcnted  ou  a  Larger 

¥  G  is  the  fcale  fixed  to  a  circular  piece  of  wood  or  braf^ 
D,  through  which  the  fmall  tube  is  made  to  pafs.  Fix)m 
G  to  F  is  a  piece  of  the  fniallell  gold  wire  ftretchcd  along 
the  fcale,  fixed  at  the  ends  by  two  pins.  LL  are  two  in- 
dexes, formed  of  thin  black  oiled  filk,  pierced  by  the  fmall 
wire  in  fuch  a  manner  as  to  Hide  upwartls  and  downv.ards 
with  a  very  fmall  force,  not  more  than  two  grains,  11,  tlic 
knee  of  the  float-wire  before  deferibed,  is  made  to  eacom- 
pafs  the  fmall  w  ire  between  the  two  indexes,  fo  that,  whe« 
the  float  rifes,  the  upper  index  is  moved  upwards,  and, 
when  it  defcends,  it  leaves  the  upjx^r  index  ftationary,  and 
puflics  down  the  lower  one,  w  hich  is  alfo  left  ftationary 
when  the  float  rifes.  When  the  inftrument  is  to  be  prepared 
for  an  obfervation,  the  one  index  is  to  be  pulled  down,  and 
ihe  other  raifed,  by  means  of  a  bit  of  wire,  bent  for  the 
purpofe,  until  both  of  them  touch  thb  knee  of  the  float- 
wire  :  and  when  it  is  again  obfcrved,  the  upper  index  will 
point  out  the  greatell  degree  of  heat,  aiui  the  lower  the 
grcateft  degree  of  cold,  fince  the  lime  they  v,"ere  fet. 

If  this  thermometer  is  to  be  adapted  to  a  piece  of  clock- 
work, in  order  to  record  the  degrees  of  heat  at  each  }:6ur 
and  minute  of  time,  it  omhi  to  be  made  of  larger  dimcn- 
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fions.  The  large  tube  may  be  40  inches  long,  and  net  m- 
creafed  in  diameter;  but  the  fmall  tube  ought  to  be  enlarged 
in  diameter,  and  not  in  length.  The  alcohol  will  thus  be  af- 
feehed  by  heat  or  cold  in  as  fhort  a  time  as  that  before  de- 
fcribcd. 

It  is  unneceflap,"  to  explain  the  clock-work.  It  is  fuffi- 
cient  to  fay,  that  a  hollow  cylinder  of  any  light  fubftance, 
7  inches  long  and  5  inches  diameter,  is  made  to  revolve 
upon  a  vertical  axis  once  in  31  days  or  a  month  ;  a  piece  of 
fmooth  vellum  or  paper  is  put  round  this  cylinder,  pafted 
only  at  the  joining,  but  fo  as  to  make  it  adhere  clofe  to  the 
cvlinder  :  on  this  are  drawn  31  equal  perpendicular  divifions, 
numbered  at  top,  i,  2,  3,  &cc.  each  of  which  is  fubdivided 
into  fix  parts,  to  anfwer  to  4  hours.  The  length  of  this  cy- 
linder is  divided  by  lines  furrounding  it,  or  zones,  in  fuch 
number  as  to  correfpond  to  the  fcale  of  Fahrenheit's  therm, 
viz.  from  o  to  ico°.  Tliefe  diviiions  ought  to  be  engraved 
on  copper,  and  a  number  of  imprcflions  thrown  off  on 
fmooth  or  vellum  paper,  iit  order  that  one  may  be  ready  to 
put  on  each  month. 

ININ,  fig.  2.  rcprcfents  the  cvlinder  covered  with  one  of 
thefe  imprefiions.  P  P  is  the  fcalc  fixed  to  the  frame  in 
which  the  cylinder  turns.  The  divifions  on  this  fcale  cor- 
rel'pond  to  thofe  on  the  cylinder. 

Q  is  a  piece  of  black  lead  pencil,  joined  to  the  end  of  the 
float-wire,  in  place  of  the  knee  before  mentioned.  This 
pencil  is  made  to  prefs  lightly  on  the  cylinder,  by  means  of 
the  fmall  weight  R.  And  as  the  pencil  rifes  or  falls  by  heat 
and  cold,  it  marks  the  degrees  on  the  fcale  of  the  cylinder  ; 
and  the  cylinder  being  conitantly  revolving,  the  divifion  for 
each  day  and  parts  of  a  day  will  fucceflively  be  marked  by 
the  pencil,  v.hich  will  leave  a  trace,  defcribing  an  undulated 
line,  difiin&ly  delineating  the  temperature  of  each  day 
through  the  month.  Thefe  paper?,  when  taken  off  and 
bound  together,  will  make  a  complete  regiftcr  of  the  tem- 
perature for  the  year ;  0:,  if  they  arc  paitcd  to  one  another, 
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in  t'licir  order,  thcv  will  fbnn  a  thermomctrical  cliart,  l)y 
which  the  variations  of  heat  and  cold,  during  the  year,  may 
all  be  fecn  and  compared  by  one  glance  of  the  eye. 

By  infpefting  fig.  2.  the  cflfeft  of  the  niftrument  may  be 
feen.  It  appears  that  the  paper  had  been  put  on  the  cylin- 
der the  firft  day  of  the  month,  at  mid-day,  when  the  ther- 
mometer ftood  at  45' ;  that  it  fell  gradually  till  mid-night  to 
25'';  thereafter  it  rofe  till  the  2d,  at  i  P.  M.  when  it  ftood  at 
47,°  ;  then  it  defccndcd  at  mid-night  to  35^ ;  that  on  the 
4th  at  noon  it  rofe  to  50;  and  at  noon  the  loth  of  the 
month  it  ftands  at  4.0^. 

If  3  inches  be  added  to  the  length  of  the  cylinder,  it  may 
be  i-nade  to  delineate  the  variations  of  the  barometer  as  well 
as  the  tliermometcr,  and  thereby  to  form  a  complete  chart 
or  view  of  the  progrefs  of  both  of  them.  And  if  inftruments 
of  this  kind  were  kept  in  different  parts  of  the  country,  and 
their  charts  compared  together,  it  would  afford  much  in- 
formation with  regard  to  meteorology. 

XI.  Defcriptloji  of  a  Barometer,  •zvhich  viarJzs  the  Rife  and  Fall 
of  the  Mercury  frotn  tzuo  different  Times  of  Obfcrvatio7i ',  in- 
vented by  Alex.  Keith,  Efq.  F.  R.  S.  ayid  F.  A.  S. 
Edin.  From  the  Traufaclions  of  the  Royal  Society  of 
Edinburgh,  Fol.  IF.  1798. 

x\b  C  D,  fig.  3.  (Plate  I.)  is  a  glafs  tube  bent  in  the  man- 
ner reprefented,  open  at  D,  and  hermetically  fealed  at  A. 
From  A  to  B  is  8  inches  long,  and  about  J  of  an  inch  ca- 
libre. From  B  to  C  311.  inches  long,  and  about  i  inch 
calibre.  And  from  C  to  D  4I  inches  long,  and  |  inch  ca- 
libre. The  tube  is  filled  with  mercury,  the  length  from  A 
to  E  being  29 i-  inches.  When  the  tube  is  hung  perpendi- 
cularly, the  mercury  will  fall  from  B  towards  E,  leaving  a 
Tacuum  horn  A  to  B.  When  the  atmofphere  becomes  hea- 
Voj.,  II,  F  vier. 
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vicr,  the  mercury  fails  in  the  tube  D  C,  and  when  lighter 
it  riles.  The  range  of  the  fcale  is  about  3  inches,  being 
equal  to  that  of  a  common  barometer  ef  the  beft  conftruc- 
tion,  which  has  a  bafon  with  a  very  broad  furface.  This 
inftrument  moves  in  a  direction  contrary  to  that  of  the  com- 
mon barometer,  the  one  rifmg  while  the  other  falls. 

Fig.  4  represents  the  tube  D  C,  &c.  on  a  larger  fcale. 
This  part  of  the  inftrunieut  is  con'trucled  exa6tlv  in  the 
fame  way  as  the  fcale,  iloat,  8cc.  of  the  thermometer  de- 
scribed in  the  article  immediately  preceding  the  prefent.  F 
is  tlic  float,  having  the  float-wire  llxed  to  it,  terminating  in 
a  knee  at  a  right  angle  between  the  indexes  LL,  where  it 
embraces  a  very  fmall  wire  ftretched  along  the  fcale,  and 
thereby  raifes  or  lowers  thcni  as  the  mercury-  rifes  or  fall* 
ki  the  tube  D  C. 

The  barometer  is  prepared  for  obfervation,  by  bringing 
down  the  one  and  railing  the  other  index  till  both  touch  the 
knee  of  the  float-wire.  When  next  obferved,  the  upper 
index  will  point  out  the  greateft  deprefiion  of  the  mercury 
— or  lightnefs  of  the  atmofphere ;  and  the  lower  the  greateft 
rife  of  the  mercun^— or  weight  of  the  atmofphere  iince  the 
fcale  was  prepared. 

By  this  means,  the  variations  of  the  atmofphere  are  much 
more  truly  pointed  out  than  by  the  common  barometer ; 
for  it  often  happens,  that,  during  tempeftuous  weather,  or 
before  it,  the  mercury  both  rifes  and  falls  v.ithin  a  iew 
hours,  or  during  the  night-time ;  which  variations  cannot 
be  noticed  bv  any  of  the  barometers  now  in  ufe.  The 
fudden  fall  and  rife,  or  even  the  rife  and  fall  of  the  mercury, 
always  denote  an  extraordinary  agitation  in  the  atmofphere. 
By  a  common  barometer  the  mercury  may  be  at  the  fame 
height  in  the  morning  that  it  was  the  night  before ;  which 
leads  to  a  conclufion,  that  as  there  has  been  no  agitation 
of  the  mercury,  there  will  be  calm  or  fettled  weather :  but 
ibis  new  barometer  will  often  fliew  in  fuch  cafes,  that  the 
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bnc  float  has  been  raifed  ^oj  and  the  other  deprefled  as  much  j 
which,  inftead  of  indicating  calm  weather,  denotes  that 
tcmpeftuous  weather  may  be  expected. 

The  weight  of  the  atniolphcre  at  great  heights  niiglit  l)e 
difcovered,  by  fufpending  this  inllrumeiit  to  an  air-balloon. 


XII.     On  the  different  Properties  of  ISLtul  and  IJloden 
Springs. 

X  H  E  fpring  is,  in  a  variety  of  pieces  of  mcchanifm,  not 
only  a  very  ufeful  auxiliary,  but  in  fome  (as  in  pockct- 
w^ches,  gun-locks,  &c.)  an  indifpenfiblc  requifite.  But 
from  the  difficulty  of  getting  fprings  to  ftand,  as  the  work- 
men exprefs  it,  to  their  temper,  they  are  not  fo  frequently 
applied  to  thepurpofes  of  mechanics  as  otherwife  they  might 
be.  Great  judgment  and  (kill,  as  everyone  knows  who  is 
converfant  with  t,he  fubjcil,  are  rc(juircd  to  give  to  a  metal 
fpring  its  due  degree  of  temper ;  for,  if  made  too  hard,  it 
fnaps  ;  if  not  hard  enough,  it  fets.  Metal  fprings,  however, 
frequently  fail  from  another  caufe.  which  is  very  little  undcr- 
ftood  ;  in  confequence  of  which,  the  failure  is  ufually  attri- 
buted, though,  as  prcfently  will  be  fecn,  unjuftly,  to  the 
unflcilfulnefs  of  the  workman.  It  is  a  circumftance  not  com- 
monly obfcrved  rcfpeiiling  a  metal  fpring,  that  if  it  has  not 
fomething  to  ftop  againft,  but  is  fuffered  to  vibrate  after  pert 
forming  the  requifite  aftion,  it  will,  in  a  fliort  fpace  of  time, 
if  the  aftion  be  frequently  repeated,  either  break  or  fet. 
Whence  this  property  arifes  is  not  at  prefent  the  obje6l  of 
enquiry.  It  is  mentioned  that,  in  cafes  which  will  admit 
of  it,  this  inconveniency  may  be  guarded  againft.  In  thofe 
cafes  in  which  the  vibration  cannot  conveniently  be  avoided, 
a  wooden  fpring,  which  is  not  fubjedl  to  the  like  inconve- 
nienc}',  is  the  beft,  and,  perhaps,  the  only  fubftitute.  A 
wooden  fpring  is,  in  the  property  alluded  to,  the  reverfe  of  u 
■metal  one  :  if  ftopped  in  its  vibration,  it  foon  fets  or  breaks  j 
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if  permitted  to  vibrate,  its  temper  or  elalticity  fuftera  \\(^ 
the  fmalleft  diminution. 

A  gentleman,  fome  few  years  ago,  eftablifhed  a  mill  for  a 
manufacluring  pitrpofe,  in  which,  having  occafian  to  apply 
fprings  under  the  circumftanccs  mentioned  above,  he  at  firft 
attempted  to  make  ufe  of  metal  ones,  but  in  vain,  being 
never  able  to  make  them  ftand  a  fingle  day's  work.  IJc 
tried  every  kind  of  ftecl,  and  emploved  many  different  work- 
men, but  ftill  without  fuccefs.  Merely  as  a  temporary  ex- 
pedient, till  fuch  time  as  he  could  get  a  frefli  fupply  of  fteel 
fprings,  he  one  day  tried  a  wooden  one,  which,  to  his 
agreeable  furprife,  completely  anfwered  his  purpofe;  and 
from  that  time,  as  may  be  concluded,  he  never  ufed  anv 
other  than  wooden  ones.  The  experiment  was  perfectly 
decilive  :  the  fprings  were  in  daily  action  for  four  years  fuc- 
ceffively,  making,  in  a  common  way,  from  forty  to  fifty 
ftrokes  in  a  minute  on  an  average.  At  the  expiration  of  the 
four  years,  thofe  fprings  which  had  efcaped  accidents  were 
as  elaftic,  and  as  ftronar,  as  when  firft  put  into  aftion.  The 
wood  they  were  made  of  was  red  deal,  clean  grained,  and 
perfeftly  free  from  knots. 

To  many  manufafturers  v.ho  employ  machinery  for  va- 
rious purpofes,  in  which  fpring?,  that  mull  be  fuflered  to  vi- 
brate, form  a  part,  this  information,  which  may  to  fome  ap- 
pear trivial,  will  be  found  highly  ufefiil. 


XIII.  The  Vroccjs  Jnggejlul  by  JaIJIS  CaRMICHJEL. 
Smyth,  M.D.  F,R.S.  Ello-w  of  the  Royal  College  of 
Phjllidans,  and  Fhjjidan  ExtraorJwarj.'  to  his  Maje/lyf 
for  determining  the  Effect  of  the  i^iitric  Add  Iti  dejirqying 
Contagion.  Extrailtd  J  ram  An  Account  of  the  Experi- 
ment mr.de  at  the  Defire  of  the  Lords  CommilTioners  of 
the  Admiralty  on  board  the  Union  Hofpiul  Ship.    1795. 

J-  HE  fubjeft  of  this  article  is  of  the  greateft  importance, 
^d  the  fa^s  which  have  beeja  eftabliflied  by  the  experi- 
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tnents  made  on  board  the  Union  and  olhcr  (hips  at  Sheer- 
nefs,  arc  worthy  of  attention,  and  cannot  be  too  ftrongly 
recommended  to  the  notice  of  every  perfon  who  wiflics  to  be 
niaftcr  of  a  fimple  and  efiicacious  method  for  dcftroying  con- 
tagion, or  preventing  it  from  breaking  out,  where  there  may 
be  rcafon  to  fear,  from  concurring  circunillances,  that  there 
is  a  danger  of  itich  an  evil  manifclting  iifelf. 

The  experiment  on 'board  the  Union  was  conduftcd  by 
Mr.  Mcnzics,  late  furgeon  to  his  majedy's  floop  Difcovery, 
and  by  Mr.  Baflan,  furgeon  of  the  Union ;  and  when  it  is 
confidcrcd,  that  frelh  contagion  was  daily  pouring  into  the 
hofpital  from  the  Ruffian  vefl(ils,  which  were  at  that  time 
lying  in  the  Downs,  and  which  had  brought  v.ith  them  a 
ipeeics  of  fever  that  might  in  every  fenfe  of  the  word  be 
termed  an  epidemy,  it  will  be  allowed,  that  the  fuccefs  which 
attended  it  was  fuch  that  it  cannot  be  too  generally  known. 

The  wards  were  extremely  crowded,  and  the  fick  of  every 
tlefcription  lay  in  cradles,  promifcuoufly  arranged,  to  the 
number  of  nearly  two  hundred*;  of  which,  about  one  hun- 
dred and  fifty  were  in  different  ftages  of  the  above  malignant 
fever,  which  was  extremely  contacrious,  as  appeared  evident 
from  its  rapid  progrefs  and  fatal  eftefts,  among  the  attend- 
ants on  the  fick,  and  the  (hip's  company. 

The  utenfils  and  materials  provided  for  the  procefs  were 
(he  following  :  A  quantity  of  fine  fand,  about  two  dozen 
quart  earthen  pipkins,  as  many  common  tea-cups,  fome 
long  (lips  of  glafs  to  be  ufed  as  fpatulas,  a  quantity  of  con- 
centrated vitriolic  (fulphuric)  acid,  and  a  quantity  of  pure 
nitre  (uitrat  of  potafli). 

The  procefs  vvas  condu(5led  in  the  following  manner: 
I  ft.  All  the  ports  and  fcuttles  wcrefliutup;  the  fand,  which 
had  been  previoufly  heated  in  iron  pots,  was  then  fcooped 
out  into  the  pipkins  by  means  of  an  iron  ladle  ;  and  in  this 
heated  fand,  in  each  pipkin,  a  fmall  tea-cup  was  immerfed, 
cotatainingr  about  half  an  ounce  of  the  fulphuric  acid,  to 
which,  after  it  had  ac(|uired  a  proper  degree  of  heat,  an 
equal  quantity  of  nitrat  of  pouifh  in  powder  was  gradually 

F  3  added. 
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added,  and  the  mixture  flii-red  with  a  glafs  fpatula  till  the 
vapour  arofe  fi'om  it  in  confiderable  quantity*.  The  pip- 
kins were  then  carried  through  the  wards  by  the  nurfes  and 
convalefcents,  who  kept  walking  about  with  them  in  their 
hands,  occafionally  putting  them  under  the  cradles  of  the 
fick,  and  in  every  corner  where  any  foul  air  was  fufpe6ted 
to  lodge.  In  this  manner  they  continued  fumigating,  until 
the  whole  fpace  between  decks  was  fore  and  aft  filled  with 
the  vapour,  which  appeared  like  a  thick  haze. 

The  vapour  at  firft  excited  a  good  deal  of  coughing  among 
the  patients,  which  gradually  ceafed  as  it  became  more  ge- 
nerally difFufcd  through  the  wards  :  part  of  this  cffe6l,  how- 
ever, was  to  be  attributed  to  the  inattention  of  thofe  who 
carried  the  pipkins,  in  putting  them  too  near  the  faces  of 
thefick;  which  caufed  them  to  inhale  the  ftrong  vapour,  as 
it  immediately  iffued  from  the  cups. 

The  body-clothes  and  bed-clothes  of  the  fick  were,  as 
much  as  pofiiblc,  expofcd  to  tl^e  nitrous  vapour  during  the 

*  That  the  fumes  of  the  iDinera!  acids  pofieficd  the  property  of  ftopping 
contagion  was  proved  by  Giiyron  as  far  back  as  the  year  1773,  who,  by 
means  of  the  fumes  of  muririt'^  acid  extricated  from  the  muriat  of  Ibdd 
(Tea  fait)  by  the  fjlphuric  acid,  purified  the  air  of  the  catliedral  of  Dijoji, 
which  had  been  fo  much  infected  by  exhumations  that  they  were  obliged 
to  abandon  the  building.  The  procefs  was  afterwards  pubiifhed  under 
the  form  of  "  Inftruiflions  for  purifying  ilie  air  in  the  military  hofpitals 
of  the  Frcncli  repub'ici"'  a  copy  of  which  appeared  in  the  Journal  de  Phy- 
fiquc,  Ventofe,  an  2.  ere  Fran(^.  The  procefs  confiftcd  in  removing  the 
patients,  heating  fome  common  fait,  previcufly  moiftened  with  water, 
npcn  3  ftove,  and  then  pouring  fulphyric  acid  upon  the  hot  fait.  In  an 
initant  the  fulphuric  acid  begins  to  aft  upon  the  fait,  combines  with  its 
I'oda,  and  difengages  its  acid,  which  rifes- in  the  ftate  of  vapour.  The 
operator  then  leaves  the  room,  and  Ihuts  the  door;  and,  after  twelve  hours, 
.-ctnms,  and  opens  the  windows,  to  adip.it  frcfli  air. 

Dr.  Smith  dcferves  great  praife  for  his  meritorious  perfeverance  till  he 
got  the  ufc  of  acid  fumes  introduced  into  the  Englim  hoipital  fliips ;  and 
Lis  futbftituting  nitre  for  common  fait  was  a  happy  improvement  3  for, 
though  acid  fumes  were  known  to  prevent  infcftion,  there  was  no  proof  of 
their  having  contributed,  at  the  fame  time,  to  the  recovery  of  the  fick, 
rill  thefe  experiments  were  made  according  to  inftruilions  drav.n  up  by 
iiim.     EpiT. 
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i^imigation;  and  all  the  foul  linen  removed  from  thern  was 
immediately  iinmerfcd  in  a  tub  of  cold  water,  afterwards 
carried  on  deck,  rinfcd  out,  and  hung  up  till  nearly  dry, 
and  then  fumigated  before  it  was  taken  to  the  wafli-houfe  : 
a  precaution  extremely  necelTary  in  every  cafe  of  infectious 
difordcr.  Due  attention  wa$  alfo  paid  to  clcanlinefs  and 
ventilation. 

It  took  about  three  hours  to  fumigate  the  fliip.  In  about 
an  hour  after,  the  vapour  having  entirely  fubfidcd,  the  ports 
and  fcUttles  were  thrown  open  for  the  admiflion  of  frefli  air. 
It  could  be  plainly  perceived,  that  the  air  of  the  hofpital 
was  i!;reatly  fweetened  even  by  this  firft  fumigation.  The 
proccfs  was  repeated  again  next  morning  ;  and  the  people 
employed,  being  now  better  acquainted  with  it,  were  more 
expert,  and  finiilied  the  whole  in  about  an  hour's  time.  In 
an  hour  afterwards,  the  vapour  having  entirely  fubfidcd,  ihe 
frefli  air  was  freely  admitted  into  the  hofpital  as  before. 
Fewer  pipkins  were  employed  for  the  evening  fumigation* 
than  for  thofe  of  the  mornings,  as  the  frefli  air  could  not  be 
admitted  fo  freely  after  the  former  as  the  latter. 

The  pleafing  and  immediate  cffeft  of  the  fumigation  in 
defl:roying  the  ofTenfive  and  difagreeable  fmell,  arifiug  from 
fo  many  fick  crowded  together,  was  now  very  perceptible, 
even  to  the  nurfes  and  attendants;  the  conlequence  of 
which  was,  that  they  began  to  place  fome  degree  of  confix 
dence  in  its  efliicacy,  and  approached  the  cradles  of  the  in- 
fected with  lei's  dread  of  being  attacked  wath  the  diforder :  fo 
that  the  fick  were  better  attended,  and  the  duty  of  the  hof- 
pital was  more  regularly  and  more  cheerfldly  performed. 
In  fliort,  a  pleafing  gleam  of  hope  feemed  now  to  cafi:  its 
clieering  influence  over  that  general  defpondency,  which 
was  before  evidently  pictured  in  every  countenance,  from  the 
dread  and  horror  each  individual  naturally  entertained  of 
being,  perhaps,  the  next  victim  to  the  malignant  powers  of 
a  virulent  contagion. 

It  is  a  remarkable  fa£t,  that  from  the  26th  of  November 
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^795i  ^'hen  the  fumigation  was  firft  reforted  to,  till  the 
25th  of  December,  not  a  perfon  on  board  was  attacked 
with  the  fever,  though,  in  the  three  months  preceding,  more 
than  one  third  of  all  the  people  in  the  ihip  had  been  feized 
with  the  diftemper,  and  of  thefe  more  than  one  in  four  were 
carried  off  by  it;  and  the  probability  is,  that  theficknefsand 
mortality  would  have  gone  on,  incrcaling  in  proportion  to 
the  diffufion  of  the  contagion,  and  to  the  increafing  defpond- 
ency  of  the  people,  who  confidered  thcmfelves  as  10  many 
devoted  victims. 

The  ad\'antagc  of  the  fiimigatlon  was  not  felt  by  the  fliip's 
company  and  attendants  alone,  whom  it  preferved  from  the 
baneful  effefts  of  the  fever :  the  fick  and  convalcfcent3 
derived  almoft  an  equal  benefit  from  it.  The  fymptoms 
of  the  difeafe  were  meliorated,  and  loft  much  of  their 
malignant  appearance  ;  and  t\v^  advantage  of  a  pure  air,  and 
free  from  ftench,  to  convalefcents,  may  be  readily  con- 
ceived. 

Great  confidence  is  always  dangerous.  It  proved  fo  on 
the  prefent  occafion.  On  the  17th  of  December  theyiipa- 
gined  themfelves  fo  fecurc,  that  they  difcontinued  the  cuf- 
tom  of  fumigating  morning  and  evening,  thinking  that 
once  a  day  was  fufficient ;  on  the  25th,  one  of  the  nurfes 
fuffered  a  (light  attack;  and  on  the  26th,  a  marine,  who, 
for  a  week  before,  had  been  in  a  ftate  of  intoxication,  was 
feized  with  the  fever,  of  which  he  died.  Thefe  two  acci- 
dents gave  immediate  alarm  :  they  returned  again  to  the 
praAice  of  fumigating  twice  a  day ;  and  from  that  tmie  to 
the  extermination  of  the  diforder,  there  was  not  an  infrance 
of  a  perfon  fuffering  from  contagion  on  board  the  fhip. 

The  fuccefs  of  the  experiment  was  not  confined  to  the 
Union  :  the  power  of  the  nitrous  vapour  to  dcftroy  contagion 
was  equally  difplaycd  on  bo.ird  the  Ruffian  ihips  in  which  it 
was  employed.  The  fafety  too  with  which  it  maybe  em- 
ployed, in  any  fituation,  v/ithout  inconvenience  or  rifk  of 
fire,  is  another  great  recommendation  in  its  favour. 

Fron^ 
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From  the  dcfcriptlon  that  has  been  given  of  the  pro- 
t'cfs,  no  pcrfon  can  be  at  any  lofs  ia  rcforting  to  the 
fame  kind  of  fumigation.  It  is  only  neccflary  to  obfcrve, 
for  the  fake  of  thofe  who  may  not  be  verfant  in  chemical 
purfr.its,  that  the  ingredients  ought  X)  be  pure,  and  that 
metal  velTeis  or  rods  mufl  not  be  employed.  Any  kind  of 
metal  getting  among  the  ingredients  would  caufe  the  vapour 
to  be  very  noxious,  inllead  of  falutary.  The  fumes  that  rife 
fhould  be  white;  if  they  are  of  a  red  colour,  there  is  rcafdn 
to  fufpei:!  the  purity  of  the  ingredients. 

The  importance  of  this  difcovcry  need  not  be  infilled  on : 
It  is  equally  applicable  to  every  fpecies  of  putrid  contagion, 
even  to  the  plague  itfelf.  It  (liould  therefore  be  ufed  in  all 
hofpitals  and  parifli  workhoufes ;  and  fliould  be  conftantly 
reforted  to  by  the  proprietors  of  all  large  works,  on  the  firft 
appearance  of  infe6lious  difeafe  among  the  people  employed 
in  them  :  —indeed,  it  fhould  be  employed  even  as  a  preven- 
tive in  all  fituations,  where  a  number  of  people,  from  the 
nature  of  their  bufinefs,  are  obliged  to  be  crowded  together, 
or  where,  from  local  circumftances,  there  are  reafons  for 
fufpeiting  that  the  purity  of  the  air  is  injured  by  noxious 
exhalations  or  other  caufes.  If  there  be  any  circumftances 
in  which  its  utility  might  be  called  in  queftion,  it  can  only 
be  in  cafes  of  inflammatory  difeafes  ;  for,  in  fuch,  fuperoxy- 
genation  has  been  found  hurtful. 


XIV.  Dcfcrlption  of  an  improved  Gcrtfwn  Key  for  extraBlng 
Teeth.  By  Mr.  Charles  Brown,  Surgeon.  Commu- 
nicated by  the  Inventor. 

X  HE  obfervations  v.ith  which  you  accompanied  the 
announcement  of  my  injprovcnicnt  in  your  lafl  number, 
renders  any  introduction  to  the  dcicription  of  the  inftrument 
vmneceflary. 

The  handle  A  (Plate  II.)  is  made  of  ivoiy,  very  large  and 
heavy,  with  the  view  of  giving  greater  purchafe  to  the  ope- 
rator. ^  is 
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B  is  a  circular  milled  projection  on  one  end  of  the  lever 
B  K,  and  lerves  as  a  thumb-piece  to  be  prelfed  into  the 
ihank  ao-ainft  a  fpring  placed  below  the  fame  end  of  the 
lever ;  bv  which  means  the  end  K  is  raifed  fo  as  to  unlock 
the  claw  when  it  is  \\  ifhed  to  be  turned  to  another  fide  of  the 
inllrument. 

H  fhew?  a  fec"tion  of  this  part  of  the  inftrument,  v.hcre  I 
reprefents  the  fprmg  that  is  adcd  upon  by  preffing  down  the 
thumb-piece  B,  fo  as  to  raife  the  end  K  of  the  lever,  to  dif- 
charie  it  from  the  notch  in  the  heel  of  the  claw  when  the 
latter  is  willed  to  be  moved  to  a  new  pofition. 

C,  the  clavvj  is  made  to  come  off  fiat  at  its  lower  extre- 
mirv^  and  roughed  on  the  infide,  v.hich,  with  the  ihoulder 
E,  foi-ms  a  bed  to  receive  the  tooth. 

D,  the  bolfter,  is  made  concave,  to  anfwer  to  the  con- 
Texity  of  the  teeth. 

G,  the  heel  of  the  claw,  has  four,  fix,  or  a  greater  num- 
"bcr  of  notches  round  it,  fitted  to  receive  the  end  K  of  the 
lever. 

The  improvements  introduced  into  this  inftrument  are 
fuch  as  I  hope  will  be  found  to  remedy  the  defects  com- 
plained of  in  all  former  ones ;  and  the  facility  with  which  a 
tooth  can  be  drawn  by  its  means,  will,  I  am  fure,  render 
its  adoption  in  practice  univerfal,  as  foon  as  it  fiiall  be  ge- 
neral! v  known. 


XV.  On  the  life  of  the  nexu  Metal  called  Chrome,  the  Oxjd 
of  Chrome,  and  the  Chromic  Acid.  By  Cit.VAU^ELIN, 
From  the  Journal  dc$  Mines,  No.  XXXIF. 

1  HE  fragility  of  chrome,  the  refifiance  it  oflTcrs  to  the 
action  of  fire,  and  the  fmallnefs  of  the  mafics  in  which  it 
has  hitherto  been  naturally  found,  do  not  leave  us  any  hopes 
that  this  mc'.al  can  ever  be  of  great  utility  in  the  arts.  This 
alTertion,  however,  may  be  going  rather  a  little  too  far  j  hv 
a  new  fubftance,  the  properties  of  which  do  not  at  firfi:  feem 

likely 
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likely  to  be  of  much  benefit  to  fociety,  is  fometimcs  found, 
after  a  c.-rtain  period,  to  be  applicable  to  many  important 
purpofes  in  the  arts  and  the  fcienccs. 

Tiie  acid  and  the  oxyd  of  this  BiOtal,  however,  may  be 
«f  the  greatCil  utility.  The  former,  on  account  of  the  beauti- 
ful emerald  green  colour  which  it  communicates,  even  19 
enamel,  without  undergoing  any  alteration  in  its  fliade,  will 
furnifli  painters  in  enamel  with  the  means  of  enriching  their 
pictures,  and  of  improving  their  art ;  and  the  fecond,  by 
the  beautiful  cinnabar  red  colour  which  it  aflumes  and  pre- 
ferves  in  its  combination  with  mercury,  the  crano-e  red 
colour  which  it  gives  with  lead,  and  the  carmelite  red  which 
it  communicates  to  filver,  may  become  exceedingly  valuable 
to  painting  in  oil  and  in  water  colours. 

It  will  be  no  lefs  ufeful  in  chemiftry,  by  furnifhing  an 
excellent  re-agent  to  detect  the  fmalleft  quantities  of  mer- 
cury, filver,  and  lead,  difiblved  in  acids,  by  the  different 
colours  it  produces  in  them  when  its  action  is  affiled  bv  an 
alkali.  But  in  the  fame  manner  as  this  acid  ferves  to  dif- 
covcr  the  prefence  of  the  above-mentioned  metals;  the 
latter,  in  their  turn,  may  ferve  to  difcover  the  chromic  acid 
if  it  has  been  previoufly  put  in  a  condition  to  produce  the 
eflc«rls  before  mentioned. 

If  abundance  of  the  chromic  acid  fhould  one  day  be 
found  in  any  other  combination  than  that  of  lead  ;  were  it 
extraded  by  means  of  the  carbonat  of  potafh,  we  mio-ht 
make  the  red  lead  artificially,  and  furnifh,  in  great  plenty 
an  excellent  orange  red  colour  for  painting,  which  is  fold 
very  dear  in  Siberia,  where  it  is  employed  for  that  purpofc 
with  great  effed.  In  this  refpeft  great  benefit  might  be 
derived  from  the  red  lead,  which  is  difleminated  in  fmall 
pryftals  or  laminae,  in  the  fiflurcs  of  quartzy  and  free-ftone 
piatrices  *,  where  they  are  commonly  found,  by  reducing- 

them 

*  As  ma  ly  of  our  readers  may  not  be  acquainted  with  the  hiflory  of  this 
jred  lead,  we  Hiall  give  the  loilowiDg  fhoa  account  of  it:  ThcfoHil  known 
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them  to  powder,  and  afterwards  boiling  it  in  a  folution  of  th« 
carbonat  of  potafh,  and  mixing  with  the  nitrai  of  lead  this 
folution,  after  its  excefs  in  alkali  has  been  faturatcd  with  the 
nitric  acid.  By  this  procefs  red  lead  may  be  formed  as" 
beautiful  as  the  natural,  and  perfeclly  free  from  the  matrix. 
■  Tliere  is  reafon  to  prcfume  that  chrome,  in  the  ftate  of  an 
ox].'d,  or  in  that  of  an  acid,  will  be  found  cither  free  or  in 
combination  with  other  fubftances;  for  the  analyfis  of  the 
emerald  of  Peru  has  fliewn  to  me  that  its  colouring:  princrpl<j 
is  fupplied  by  the  oxyd  of  this  metal ;  which  is  a  ver\'  agree- 
able preface  for  the  goodnefs  and  fi:-:ity  of  this  colour,  finca 
we  know  that  the  emerald  may  be  expofcd  to  the  mod 
violent  descree  of  heat  without  being  difcolourcd. 

I  have  found  alfo  that  the  yellowiili  green  velvety  cryftais^ 
which  often  accompany  the  red  lead  of  Siberia,  are  formed 
of  chrome  and  lead,  both  united  in  the  oxvd  frate.  In 
certain  fragments  of  red  lead  there  may  be  leen  alfo  green 
crvftals,  \^■hich  have  the  fame  form,  the  fame  dimenfions, 
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uaocr  the  name  of  red  lead  \va.%  diicovcred  by  M.  Pa'Ias,  in  1770,  in  the- 
gold  mine  of  Berefof,  near  Ekaterimbourg  in  Siberia,  under  the  form  of 
prifms  with  four  planes,  with,  or  without,  terminating  pyramids  of  a  beau- 
tiful orange  red  colour,  generally  fixed  in  a  quartzy  matrix,  to  which  they 
adhere  fo  ftrongly  that  it  is  difficult  to  detach  them. 

From  the  above  mine  have  been  procured  all  the  fpecimens  of  this  fub- 
ftance  prcfcrv-ed  in  the  cabinets  of  Euvopc,  which  (hews  that  it  was  for- 
Hicrly  very  abundant;  but  we  are  affuri-d  that  for  fome  years  it  has  become 
t»:cecdingly  fcarce,  and  that  it  is  fold  at  preftnr  for  its  weight  in  gold, 
efpecially  when  pure  and  of  a  regular  forin.  Specimens  which  do  not 
p'^lTefs  a  regular  form,  or  v.hich  have  been  reduced  to  fragments,  are  ap- 
plied to  the  purpofes  of  paintiiig,  in  which  aft  it  is  exc>;edingly  valuable, 
4/a  account  of  irs  beautiful  orange  yellov/  colour,  its  d'jrability  in  the  air, 
and  the  facility  with  which  it  C3n  be  VMr.tA  with  oil.  Profcflbr  Pallas  ex- 
prefles  himfelf  thus,  in  fpcaking  of  this  mineral,  in  his  Travels  during  the 
year  1770,  under  the  article  of  the  gold  m.ine  or  Pifchmiiifitoi,  vol.  ii. 
p.  235.  "  A  very  remarknbie  kind  of  mineral  red  lead,  not  found  in  ^iV 
trher  mine  of  the  Empire  or  eircwhe.re,  is  dug  up  here.  This  lead  ore  ia 
heavy,  of  diSlrsnt  c:;l-'u;s,  {iv.iictimc;  tUtt  of  cir.rabar,  and  very  tranroaicnt. 
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-nd  the  fame  difpofulon  in  the  matrix,  as  thofe  of  the  red 
(t:ad,  and  which  are  only  a  combination  of  the  oxyd  of 
chronu;  and  the  oxyd  of  lead.  It  is  probable  that  thefe 
combinations  originally  exifled  in  the  (late  of  the  chromate 
of  lead,  and  that  at  length  a  portion  of  oxygen  taken  away 
bv  caufes  wiiJi  which  we  are  unacquainted,  made  them  pafs 
tu  thai  of  oxyd,  and  converted  the  red  into  green. 


XVI.  IjXpfrnneHis  and  Ohft-rvat'tojis  on  the  Vhojfl'jrejccnce 
of  the  Liuiolt\  Lampyris  Italica.  By  Dr.  CaRRADQRI. 
Froin  the  Aiinaies  de  Chiniie, 

i  IIESE  wino;ed  infecfs',  which  durinir  the  calm  nights 
of  fpring  fly  about  in  the  air,  where  they  appear  like  fparks 
of  fire,  that  attra>5l  the  curiofity  of  children  and  afford  then?, 
amufemcnl,  cannot  fail  in  a  more  particular  manner  to  ex- 
cite the  curiofity  of  the  philofopher. 

It  adheres  in  long  or  ftiorr  cryllnis  in  the  fifTures  of  quartz,  as  well  as  on  the 
edges  of  the  ore,  ^vhich  is  a  fandy  kiad  of  ftone.  It  has  very  frequently, 
and  wherever  the  fpace  has  penr.itted..  me  famefize  and  the  fame  prifmatic 
fv)rm,  with  four  flat  facets,  havins;  two  extremities  irregularly  blunted.  It 
\i  found  alfo  in  fina'.I  irregular  twiRtd  pyrasnids,  attached  to  a  quattz  like 
fmall  rubies.  V/hcn  well  ground  with  water,  ic  gives  a  beautiful  fub- 
ftanceof  adark  yellow  colour,  which  n-iaybe  employed  in  miniature  paint- 
ing. In  all  the  cxperimtnts  made  on  this  lead  ore  in  the  laboratories  of 
Ekaterimbourg,  a  fmall  grain  of  filver  has  always  been  obtained.  It  is 
difficult  at  prcfenc  to  procure  the  quantity  neccfTary  for  extcnfive  experi- 
ments, as  the  workmen  cannot  labour  where  this  lead  ore  is  found,  for 
want  of  good  air.  There  arc  found  in  the  mixed  matrices  of  quartz,  where 
this  rare  and  curious  mineral  is  formed,  fmall  cryftals  pointed  at  both  ends, 
and  of  the  colour  of  fulphur.  They  rcfemble  native  fulphur,  and  they 
are  confidercd  as  fuch  by  the  miners ;  but  they  do  not  burn  in  the  fire,  and 
do  not  flalli  svhcn  applied  to  a  fl:ime,  like  the  lc.-.d,ore.  They  may  confift 
perhaps  of  metallic  fpar,  but  it  is  difficult  to  procure  the  quantity  neceflary 
for  experiments.  Thefe  fmall  cryftallifations  are  found  both  on  the  quart* 
and  the  fAnd-ftooe."    Edit. 
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The  light  of  the  kiciole  does  not  depend  on  the  influence 
of  any  external  caufc,  but  merely  on  the  will  of  thefe  infect?. 
While  they  fly  about  at  freedom  their  fhining  is  vcr)' 
regular ;  but  when  they  are  once  in  our  power,  they  Ihine 
ver}'  irregularly,  or  do  not  fhine  at  all.  When  they  are 
molefted  they  eniit  a  frequent  light,  which  appears  to  be  a 
niark  of  their  refentment.  When  placed  on  their  backs 
tliey  fliine  almoft  without  interruption,  making;  continual 
efibrts  to  turn  themfelves  from  that  pofition.  In  the  day- 
time it  is  neceiiary  to  torment  them  in  order  to  make  them 
fliine,  and  thence  it  follows  that  the  day  to  them  is  the  fea- 
fon  of  repofe.  The  luciole  emit  light  at  pleafure  fromeveiy 
point  of  their  bellies,  which  proves  that  thev  can  move  all 
the  parts  of  their  vifcera  independently  of  each  other. 
They  can  alfo  render  their  phofphorefcence  more  or  lefs 
vivid,   and  continue  it  as  long  as  they  pleafe. 

Tlie  faculty  of  fparkling"  does  not  ceafe  on  their  bellies 
being  torn,  or  opened  by  an  incifion.  Carradori  fav/  part 
of  the  belly  of  one  feparated  from  the  refl  of  the  body,  the 
light  of  which  v>as  almolt  extinguiflied,  grow  luminous  all 
of  a  fudden  for  fome  fecond?,  and  afterwards  become 
gradually  extinct.  He  fometimes  faw  a  like  portion,  which 
had  been  feparated,  pafs  fuddenly  from  the  moft  brilliant 
fiate  to  that  of  total  darknefs,  and  afterv.ards  refumc  its 
former  brightnefs.  Carradori  afcrlbes  this  phenomenon  to 
a  remainder  of  irritability,  or  a  ftimulus  produced  by  the 
air,  which  appears  the  more  probable,  as  a  mechanica.1  irri- 
tation produced  the  fame  eflfeft. 

A  flight  comprfcilion  deprives  the  luciole  of  their  power 
of  ceafing  to  h'une.  The  author  is  inclined  to  believe  that 
the  movement  by  w  hich  they  conceal  their  light,  is  executed 
by  dravving  back  their  phofphoric  fubftance  into  a  particular 
membrane  or  tunic.  He  fuppofes  alfo  that  the  fparkling 
conlift:s  in  a  trembling  or  ofcillation  of  the  phofphoric  mafs. 
He  is  of  opinion  that  there  is  no  emanation  of  a  phofphoric 
fubftanccj  and  that  the  whole  phenomenon  takes  place  in 
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the  intcribr  part  of  the  luminous  vifcera.  When  the  ftiiiving 
is  at  its  greatcft  degree  of  height,  it  is  fo  (bong  that  a  per- 
fon  may  hy  it  eafily  diilinguifli  the  hours  on  the  fmallefl 
\\:ilch,  and  the  letters  of  any  type  whatever. 

The  phofphorjc  part  of  the  lueiole  does  not  extend 
farther  tlian  to  the  extreme  rir\gs  of  the  belly.  It  is  there 
enclofed  in  a  eovering  compofed  of  two  portions  of  mefn- 
brancs,  one  of  w  hieh  forms  the  upper,  and  the  other  the 
lower  part  of  the  belh-,  and  whieh  are  joined  together. 
Behind  tliis  reeeptaele  is  placed  the  phofphorus,  v.  hieh  re- 
fembles  a  palle,  having  the  fmell  of  garlic,  and  very  Uttle 
tafte.  The  phofphoric  matter  ifliies  from  a  fort  of  bag 
on  the  lliglitefl  preffure;  when  fqueezed  out,  this  matter 
lofes  its  fplendour  in  a  few  hours,  and  is  converted  into 
a  white  dry  fubflance.  A  portion  of  the  phofphoric  belly 
put  into  oil,  Ihone  only  with  a  feeble  light,  and  xyas  foon 
extinguiflied.  In  w^ater,  a  like  portion  flione  with  the  fame 
vivacity  as  in  the  air,  and  for  a  much  longer  time.  The 
author  thence  concludes  that  the  pholpliorefeence  of  the 
lueiole  is  not  the  eflfeil  of  flow  infli.mmation,  nor  of  the 
fixattoa  of  azotic  gaz  as  Gcettling  thinks,  as  the  oil  in 
which  they  fliine  does  not  contain  a  fingle  air-bubble : 
belides,  the  phofphorus  of  thefe  infetls  fliines  in  a  barometri- 
cal vacuum.  The  obfervation  made  by  Foiler,  that  the 
lueiole  diffufed  a  more  vivid  light  in  oxv2:en  gaz  than  in 
atmofpheric  air,  does  not,  according  to  Carradori,  depend 
upon  a  combullion  more  animated  by  the  infpiration  of  this 
gaz,  but  on  the  animals  feeling  themfelves,  while  in  that 
gaz,  in  a  better  condition.  "  Whence  then  arifes,"  fays 
the  author,  *^  the  phofphoric  light  of  tlie  lueiole  ?  I  am  of 
opinion,"  adds  he,  "  that  the  light  is  peculiar  and  innate  in 
thefe  infe6ls,  as  feveral  other  produ6lions  are  peculiar  to 
other  animals.  As  fome  animals  have  the  faculty  of  ac- 
cumulating the  eleft rie  fluid,  and  of  keeping  it  condenfed  in 
particular  organs,  to  dilTufe  it  afterwards  at  pleafure,  there 
may  be  other  animals  endowed  with  the  faculty  of  keeping 
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in  a  condenfed  Rate  the  fluid  which  conftitutes  Ught-  It  j;* 
poflible  that  by  a  pccuhar  organifation  they  may  have  the 
power  of  extracting  the  hght  v.hich  enters  into  the  com- 
pofition  of  their  food,  and  of  tranfmitting  it  to  the  refer- 
voir  deftined  for  that  piirpofe,  which  thev  have  in  their 
abdomen.  It  is  not  even  impoffiblc  that  thev  mav  have 
the  power  to  extract  from  the  atniofpheric  air  the  luminous 
fluid;  as  other  animals  have  tlie  pov/er  of  extracting  from 
the  fame  air,  by  a  ehemical  procd's,  the  fluid  of  heat.'* 

Carradori  difcovered  that  the  phofphorefcence  of  the 
luciole  is  a  property  independent  of  the  lifeof  thefe  animals, 
and  that  it  is  chiefly  owing  to  the  foft  ftate  of  the  phofphoric 
fubftance.  Its  light  is  fufpended  by  drying,  and  it  is  again 
revived  by  foftening  it  in  water;  but  only  after  a  certain 
time  of  'deficcation.  Reaumur,  Beccaria,  and  Spallanzani 
obfervcd  the  fame  thing  in  regard  to  the  pholadcs  and  the 
medufa. 

By  plunginsr  the  luciole  alternately  into  lukewarm  and 
cold  water,  they  fliine  with  vivacity  m  the  former,  but 
their  light  becomes  extinft  in  the  latter  ;  which,  according 
to  the  author,  depends  on  the  alternate  agreeable  and  dif- 
agreeable  fenfation  v.hich  they  experience.  In  warm  water 
their  light  difappears  gradually.  Dr.  Carradori  tried  on 
the  luciole  and  their  phofphoms  the  action  of  different 
faline  and  fpiritous  liquors,  in  v.hich  they  exhibited  the 
fame  appearances  as  other  phofphoric  animals.  Thefe  lafl 
experiments  prove  that  the  phofphoric  matter  of  the  lucicle 
is  only  foluble  in  water. 
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XVir.  On  a  new  InfcB  callrd  Antiodontalgicua,  and  the 
Property  poJJ'cfffd  by  it,  in  common  luitb  fomc  other  hlj'i^s, 
of  curing  the  Tooth-acbc. 

Jr  ROFESSOR  Gerbi,  In  a  fmall  work  publiflicd  at 
Florence,  in  1794*,  gives  the  dcfcription  and  figure  of  an 
infed,  which  is  a  kind  of  aircidio,  that,  from  its  proptrty  of 
ailaving  the  tooth-ache,  has  received  the  epithet  oi  antiodon- 
talgicus,  and  which  is  found  on  a  fpecies  of  thiftlc,  carduus 
Jpino/ilJimus,  of  which  a  figure  is  likewlfe  given.  This 
thiftlc  is  compared  by  Profeflbr  Gcrbi  to  the  thifilc  of 
Baujarti,  and  is  perhaps  a  variety  of  the  cnicust  Its  flowers, 
when  analyfcd,  gave  the  acid  of  galls,  the  muriatic  acid, 
oxalat  of  lime,  extractive  matter,  and  a  very  little  refin.  Oi4 
the  bottom  of  the  calyx,  vv  hich  fupports  the  flowers,  there 
are  often  found  excrefcenccs  like  the  gall-nut,  which  are  at 
firfl:  fpheroidal,  afterwards  cylindric,  and  at  length  afllume 
the  figure  of  two  hemifphcres :  they  confift  of  the  like 
component  parts,  but  contain  more  refin,  and  far  more 
oxalat  of  lime ;  as  the  gall  apple  of  the  oak,  according  to 
the  experiments  of  M.  Branchi,  which  are  licre  mentioned. 
Contains  more  of  the  acid  of  galls  than  the  bark  and  other 
parts  of  the  oak,  in  which  he  could  difcover  no  lulphuric 
acid.  The  infecl,  according  to  the  author's  obfcrvations, 
eats  not  only  the  parenchvma,  but  alfo  the  vcflels  and 
fibres  of  the  leaves.  The  egg,  before  the  worm  makes  it^ 
appearance,  is  nourifhed  by  the  fap  of  the  plant,  and  of  the 
above  excrefcenccs,  in  which  it  refides,  by  means  of  the  at- 
traiSlive  power  that  the  egg  pofll^flTes  for  certain  vegetable 
juices  and  fubftances.  The  excrelcences  arife  by  the  accu- 
mulation of  a  folid  fubftancc,  which  is  precipitated  from  the 
nourifliing  juices  of  tbc  thiftlc,  diminifhed  by  iKDurifliing 
the  egg  and  the  worm.     This  ini'ect,  the  eggs  of  which  are 

•  Storia   natuiale   di   un  nuovo   infcito   di    Ranieri   Gcrli.     Florence 
179^.    8. 
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depofited  in  thefe  excrcfcences,  is,  together  with  the  curculi^ 
of  tlie  centaury,  a  new  fpecies.  It  is  of  a  longifh  figure^ 
coveted  below  witli  (hort  yellow  hair,  and  above  with  goldea 
yellow  velvety  fpots.  Its  corfiet  is  variegated  with  fpccks  ; 
and  the  covering  of  its  v/ings  with  fpecks  and  ftripes.  It 
^as  a  fhort  proboicis,  and  fliews  fome  likenefs  to  the  curciilio 
villofus  of  Geoftrov.  Its  larva  reprcfents  a  fort  of  icVineumon. 
B"  chemical  analylis  it  exhibits  fonie  traces  of  Common  fait; 
bv  diftiJiation  with  a  urong  dry  heat,  fome  volatile  lixivious 
falts ;  and  it  contains,  befides  thefe,  fome  gelatinous,  and  a 
little  febaccous  and  (limy  extraftive  matter.  If  about  a 
^czen  or  fifteen  of  thefe  infecls,  when  in  the  ftate  of  larva, 
or  even  when  come  to  perfection,  be  bruifed  and  rubbed 
flowly  between  the  fore-fin erer  and  thumb  until  they  have 
Toft  their  moifture,  and  if  the  painful  tooth,  where  it  is  hol- 
low, be  touched  with  that  finger,  the  pain  ceafes  fometimes 
inftsntaneoufly.  This  pov.-er  or  property  the  finger  will  re- 
tain for  a  veav,  even  tliough  it  be  often  waflied  and  ufcd. 
A  piece  of  (iiaraov  leather  will  ferve  equally  well  with  the 
fin>'^er.  Of  629  experiments,  401  were  attended  with  com- 
plete fucceff.  In  two  of  thefe  cafes  the  hollow  teeth  arofe 
from  fome  fault  in  the  juices  :  in  the  relt  they  were  merely 

local. 

If  the  gums  are  inflamed, .the  remedy  is  of  no  avail.  Ac- 
cordinji  to  Profeifor  Gerbi,  the  hollownefs  in  the  teeth 
arifes  from  an  acrid  matter  which  irritates  the  nerves,  and 
which  is  neutralifcd  by  the  juices  of  the  infect. 

This  property  of  curing  the  tooth-ache  lias  been  difco- 
vered  in  other  infefts,  as  appears  by  a  paper  of  Dr.  Corra- 
dori,  inferted  in  the  Giornah  Jifcio-medico  of  ErugnatelLi,. 
Part  I.  The  experiments  were  made  in  the  town  of  Prato, 
where  the  property  of  fome  infefts  to  cure  the  tooth-ache 
had  been  known  among  the  pcafants,  even  before  any  thing 
v/as  publifhed  on  the  fubjcA  by  Gerbi  and  Comparini.  A 
certain  Luigi  .iVlari  is  here  made  to  affert,  that  he  laid  hold 
of  about  a  dozen  of  thefe  infedls  with  his  fingers,  and  heaped- 
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llicm  over  each  other,  by  which  means  his  fingers,  for  a 
whole  year,  though  he  daily  waflicd  his  hands,  were  en- 
dowed with  the  property  of  curing  the  tooth-ache,  by  merely 
touching  the  affeiSled  tooth.  The  author  of  the  letter  affirms, 
that  the  following  method  will  always  afford  relief.  The 
infect  defcribed  by  Rofli,  in  his  Fauna  Etriifcii,  under  the 
name  of  carahus  chryfocepbalus,  is  to  be  held  for  fome  mi- 
nutes between  the  thumb  and  the  fore-finger,  and  the  dif- 
eafed  tooth  and  the  gums  are  to  be  afterwards  touched  v>  ilh 
that  finger.  If  the  pain  does  not  ceafe  on  the  firll  touching, 
the  finger  is  to  be  well  dried,  and  muft  be  applied  to  the  in- 
fect again,  and  then  to  the  tocth ;  and  this  is  to  be  conti- 
nued alternately  till  the  pain  ceafes  entirely.  M.  Cypriani 
afierts,  that  he  cured  every  cafe  of  the  tooth-ache,  without 
exception,  by  this  method,  within  the  fpace  of  eight  or  nine 
minutes. 

More  infefts  pofiefs  the  like  property,  and  experiments 
made  w'ith  the  following  were  equally  fuccefsfiil.  The  cara- 
bizs  ferruglneus  of  Fabricius  ;  the  coccificlla  feptem  pu?iC' 
fata  (the  lady  bird) ;  the  cbrjjomcla  p'opuli,  and  the  chryfo- 
fnela  fanguinolenta.  It  would  appear  that  this  property  be-- 
longs  to  various  kinds  of  the  colcoptera. 

The  idea  of  thefe  infects  being  endowed  with  the  property 
of  curing  the  tooth-ache  is  not  confined  to  Italy ;  for 
Dr.  Hirfch,  dentift  to  the  court  of  Weimar,  afierts  {Fcr- 
.hundiger,  September  24,  1798,)  that  he  employed  them 
with  the  happieft  effect,  except  in  {ovat  cafes  where  his  pa- 
tients were  females.  Dr.  Hirfch  fays,  that  he  took  that 
fmall  infect,  found  commonly  among  corn,  coccinella  fcplem- 
punSlata,  and  bruifed  it  between  his  fingers.  He  then  rub- 
bed the  fingers  with  which  he  had  bruifed  it,  till  they  be- 
came warm  at  the  points,  and  touched  with  them  the  un- 
found  parts  of  the  gums,  as  well  as  the  difeafed  tooth.  Dr. 
Hirfch  adds,  that  he  made  the  fame  experiment  a  few  days 
after,  with  equal  fucCefs,  though  he  had  not  bruifed  a  new 
infed  with  his  fingers.     He  feems  to  think,  though  the 
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other  authors  we  have  quoted  do  not  mention  the  circum- 
flance,  that,  to  infure  the  efficacy  of  the  procefs,  the  infeft 
Ihould  be  alive ;  becaufe  when  dead,  its  internal  partsy  in 
which  he  prefumes  the  virtue  chiefly  refides,  become  dried, 
up,  leaving  only  the  wings  and  an  empty  flicll ;  and  there- 
fore propofes  to  phyficlans,  to  turn  their  attention  to  the 
finding  out  of  fome  method  for  preferving  the  virtue  of  the 
infe£t,  fo  that  its  efficacy  may  be  in  full  vigour  throughout 
the  year. 

Profeffi^r  Gerbi's  work  on  the  virtues  faid  to  be  pofTeffed 
by  the  antiodontalgicus  was  firft  announced  in  this  country 
by  Dr.  Beddoes,  in  a  paper  publlflicd  in  the  I\Ionthly  Ma- 
gazine for  November  1796;  but  in  fuch  a  cautious  manner 
as  evidently  to  fhew  that  he  was  afraid  an  improper  degree 
of  credulity  might  be  afcribed  to  him.  He  has  however 
propofed,  that  impregnated  fnamoy  leather  fliould  be  import- 
ed by  the  way  of  Leghorn ;  but  as  the  virtue  feems  to  belong 
to  feveral  coleoptera  in  this  country,  fuch  an  importation  is 
unneceffiirv.  The  impregnating  of  leather  (other  fubflances 
might  alfo  be  tried)  by  rubbing  it  with  the  infecSls,  feems  a 
good  way  of  realifing  what  has  been  propofed  by  Dr.  liirfch. 

The  fear  of  having  credulity  Imputed  fhould  never  hinder 
the  publication  of  phyfical  facts,  announced  by  men  of  learn- 
ing and  reputation,  hovv'ever  unaccountable  they  may  ap- 
pear ;  for,  no  one  will  pretend  that  we  already  are  acquainted 
with  all  the  laws  of  nature :  on  the  contrary,  they  ought  to 
be  made  fienerally  known,  that  their  truth  or  falfehood  may 
be  eftablilhed  by  numerous  experiments,  efpecially  when, 
as  in  the  prefent  inftance,  the  means  are  fo  much  within 
the  reach  of  ever}'  perfon  who  may  wlfli  to  determine  the 
matter  for  hlmfclf. 

While  on  the  fubjecl  of  tooth-ache,  we  may  add,  for  the 
information  of  thofc  who  have  not  perufed  Dr.  Bcddoes'  in- 
genious publications  on  the  medicinal  effi;£ls  of  fa6litious 
airs,  that  charcoal  has  been  found  to  relieve  the  pain.  Mr. 
Sandford,  to  a  letter  on  the  virtues  of  charcoal,  addreflJed  to 
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Dr.  Beddoes,  ful)join3  the  following  P.  S. — "  A  lady  to 
whom  I  recommended  the  ufe  of  charcoal-powder  as  a  den- 
tifrice, was  fubje6t  at  times  to  violent  tooth-ache,  fiom  one 
of  the  dentes  fapicntice  that  was  become  carious.  She  one 
day,  when  in  great  pain,  filled  the  cavity  of  the  tooth  with 
the  charcoal  dentifrice,  and  was  furprifed  to  find  herfelf  in  a 
few  feconds  free  from  pain.  It  might  probably  be  urged, 
that  any  fubftance  filling  the  hollow  of  the  tooth  mechani- 
cally, and  thereby  preventing  the  acccfs  of  atmofpheric  air, 
would  produce  the  fame  effeft  :  but  I  am  rather  inclined  to 
attribute  the  temporary  good  effect  experienced  in  this 
cafe,  to  the  power  of  the  charcoal*. 


XVIII.  Defcription  of  the  Gazometer  iwueyited  by  M.  Van 
Mar  UM  and  his  Apparatus  for  producing  JVatcr  hy  thi 
Combuflion '  of  Hydrogen  hi  Oxygen  Gaz.  From  the  An- 
nales  de  Chemie,  Fol.  XII. 

X  HE  veflel  ii  inches  in  diameter,  containing  the  air  or 
gaz  to  be  employed,  is  reprefented  by  A.  The  mouth  of  it 
is  clofcd  by  a  brafs  cover  fcrewed  upon  it,  and  furniflied  with 
three  cocks  B,  C,  D.  On  the  cock  B  is  fcrewed  a  copper 
fyphon  EF,  having  its  end  F  fcrewed  upon  another  brafs 
tube  open  at  the  bottom,  reprefented  by  the  dotted  lines 
G  G,  and  which  defccnds  within  tiie  brafs  cylinder  II,  which 
is  open  at  the  top.  To  the  lower  part  of  the  cock  B  is  ce- 
mented a  glafs  tube  1 1,  which  is  open  at  the  lower  end 
near  the  bottom  of  the  glafs.  When  the  cock  B  is  opened, 
the  tubes  G  G,  F  E,  I  I,  make  only  one  fyphon;  from 
which,  when  it  is  completely  full,  and  the  water  in  both 
vclVels  docs  not  fland  on  the  fame  horizontal  line,  the  water 

*  Any  of  our  readers  who  try  this  fitnple  Hpplication,  will  ob!ige  us  by 

communicating  the  rciuU,  to  dctcrminr,  whctlicr  charcoal  be  a  remedy  for 

the  tooth-ache,  or  whether  we  muft  attribute  the  alove  cafe  to  a  natural 

cefiation  of  pain. 
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will  be  conveyed  from  that  vefiTel  where  it  has  the  greateft 
height  into  the  other,  until  the  \yater  in  both  be  of  the  fame 
height.  For  example,  when  the  water  in  the  cylinder  H 
ftands  at  K,  and  in  the  glafs  A  at  L  (in  which  cafe  we  muft 
fuppofe  the  cock  D  open  that  the  air  may  efcape),  the  water 
will  continue  to  flow  from  H  into  A  till  it  ftands  at  the  fame 
horizontal  line. 

The  hiorher  the  water  K  is  raifed  in  H  the  greater  is  the 
W'eight  of  the  column,  and  the  quicker  the  efcape  of  the  air. 
By  thefe  means  M.  Van  jNIavuni  obtains  what  Meflieurs  La- 
voifier  and  Meufnier  call  preffurc  in  the  gazomcter,  merely 
by  the  higher  level  of  the  furface  K  over  L.  That  the  height, 
of  the  water  in  H  niav  be  obferved,  a  olafs  tube  M  M  about 
I '-inch  in  diameter,  and  conne6led  w^ith  it,  is  placed  be- 
tween H  and  A,  in  which  the  wat^r  will  always  have  the 
fame  altitude  as  in  H.  An  ivory  fcale,  divided  into  inches 
and  lines,  fafiened  to  a  cork  ball,  floats  upon  this  water,  and 
fcrves  to  fncv,-  the  difference  of  tl^e  altitudes  of  the  water  at 
L  and  K. 

The  cQck  N,  fitted  to  the  top  of  the  open  cylinder  O,  fervcF, 
togctlicr  with  the  cock  P,  to  prefervethe  prefTure  perfectly 
uniform.  Suppofe,  for  example,  that  a  coniiant  preffure  of 
water  of  two  inches  high  was  required,  as  much  water  muft 
be  fuffered  to  flow  continually  into  H  as  is  equal  in  bulk  to 
the  quantity  of  Vvater  that  this  prelTure  of  two  inches  forces 
from  H  into  A.  For  this  purpofe,  All  the  cylinder  O  with 
water  to  the  height  of  l-;ur  inches,  and  turn  the  cock  N  un- 
til the  prefliire  of  the  four  inches  of  water,  which  is  mainr 
tained  by  the  cock  P,  forces  through  N  into  H  a  quantity 
of  water  exa6lly  equal  to  the  quantity  that  the  preffure  of 
two  inches  forces  from  H  into  A.  The  index  Q  of  the  coclq 
N,  and  the  fcale  R  S,  ferve  to  give  to  the  cock  N  the  exaft 
opening  required  5  this  having  been  determined  beforeliand, 
and  the  fcale  divided  accordinglv. 

The  cock  N  begins  to  open  v/hcn  the  index  R  is  turned 
^.owards  S  ;  and,  for  this  reafon,  the  gradation  of  the  fcale 
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begins  at  R.     When  tlic  index  is  in  a  vertical  pofitlon,  th« 
cock  is  completely  open. 

As  it  might  perhaps  be  difficult  to  give  to  the  cock  P, 
which  is  connecled  with  a  ciftern  of  water,  fuch  an  opening 
as  not  to  permit  more  water  to  flow  through  it  than  necef- 
fary  for  prefcrving  a  height  of  four  inches  in  the  cylinder  O, 
a  wade  pipe  TT  is  applied  at  this  height,  which  fuflfcrs  all 
the  fuperfluous  water  of  the  cock  P  to  run  off.  In  ordef 
that  it  may  be  more  conveniently  obferved,  whetlicr  the  cock 
P  has  a  fufficicnt  opening  for  maintaining  a  four-inch  co- 
lumn of  water,  a  glafstube  U,  marked  at  the  required  height, 
is  applied  on  the  outfidc,  connefted  with  the  cylinder  O. 

To  fill  this  gazometcr,  nothing  more  is  neceflary  than  to 
)ct  water  run  out  from  the  cylinder  H.  For  this  purpofe, 
ihc  cock  V  mud  be  opened  until  the  water  in  H  ftands 
lower  than  that  in  A.  The  cock  D,  and  the  cock  W,  ftand-, 
ing  over  the  bcU  X,  arc  then  opened.  The  air  contained  in 
X  rifes  through  the  pliable  tube  YY  into  A.  This  filling 
may  be  continued,  by  leaving  the  cock  V  open,  that  tb(j 
water  which  proceeds  through  the  fyphon  from  A  to  H  may 
run  out,  and  the  furface  of  the  water  in  II  ftand  alwavs  a, 
icw  inches  lower  than  that  in  A.  At  the  fame  time  thq 
bell  X  is  to  be  fupplied  with  new  gas  in  the  ufual  manner. 
When  the  operation  of  filling  is  completed,  the  cock  V^  is 
to  be  {hut,  and  that  atZ  opened  ;  the  lower  part  of  the  open- 
ing of  the  key  of  which  is  in  the  fame  horizontal  line  with 
zero  of  the  fcale,  which  fliews  in  cubic  inches  the  altitude 
of  the  water  in  A.  By  thcfe  means  the  water  falls  no  lower 
in  A  than  to  the  above-mentioned  line ;  and  A  is  confe- 
{]ucntly  filled  with  air  to  the  beginning  of  the  fcale  a  b.  Be- 
fore the  cock  D  is  fliut,  care  mull  be  taken  that  the  water  in 
tlio  bell  X  do  not  (land  higher  than  the  water  that  furrounds 
it  in  its  tub,  which  may  be  eRl'^ted,  if  the  boll  be  de- 
prcflcd  in  the  tub  till  the  internal  and  external  altitude  of 
the  water  be  perfeAIy  equal ;  and  the  air  in  A  will  then  be  ' 
of  the  fame  denfity  as  th^t  o^'theatmofpherg- 
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The  gazometer  is  furnillied  with  a  thermometer  f  g, 
which  is  lo  cemented  with  feahng  wax  into  a  piece  of  cop-r 
per  c,  that  the  hulb  of  it  is  within  the  gazometer.  By  thefe 
jiieans  the  temperature  of  tlie  air  ufed  may  be  known,  and 
its  weight  accurately  afcertaincd.  The  trjpod  on  which  the. 
gazometer  ftands  facilitates  the  adjullment  of  the  apparatus, 
and  a  brafs  bottom  fcrewed  upon  the  tripod  is  furnillied 
v/ith  a  brafs  rim  or  lip  to  receive  the  glafs  A  and  keep  it  fall 
ia  its  place,  i^xaclly  at  the  upper  level  of  this  rim  the  fcale 
a  b  commences.  The  fcale  is  of  ivory,  and  faftcned  on  a  ilip 
of  brafs,  and  at  the  ends  are  two  fquare  pieces  of  brafs,  by 
which  it  is  made  faft,  by  means  of  two  fcrews,  to  the  cover 
at  the  top,  and  to  the  before-mentioned  lip.  The  fcale  is 
divided  in  the  common  method,  by  pouring  equal  meafures 
c^  water  (fuppofe  2  cubic  inches)  into  the  glafs,  and  mark- 
ing the  height  of  each  on  the  fpale,  or,  as  the  glafles  are 
nearly  cylindrical  except  at  the  neck,  it  may  be  fufficicnt 
tp  life  at  once  ^2  cubic  inches,  and  divide  the  height  into 
16  equal  parts ;  the  nt  ck  of  the  vclfel  mull  be  divided,  as 
above,  by  a  cubic  inches  at  atipiC. 

To  explain  the  ufe  of  the  gqzouicter  it  is  only  necelfary  to 
{hew  how.  the  fyphcn  GF£I  is  filled  at  the  commence- 
pient  of  the  experiment.  This  i?  done  almoli  in  the  fame 
manner  in  which  M.  Lavoiiic"  fjlkd  the  fvphon,  which  he^ 
employed  in  order  to  fill  the  lamp  ufed  in  the  experiment 
TQfpccting  the  combu(iior>  of  oil  *.  The  method  is  as  fol-r 
Ig'a's  : — The  two  cocks  N  and  P  are  to  be  opened  at  the  fame 
time,  and  to  be  kept  fo  until  the  cylinder  II  is  completely 
filled  with  water.  The  pipe  G  G,v.hich  is  open  both  above 
and  below,  as  the  crooked  pipe  F  E  is  not  vet  joined  to  it  at 
I J  will  be  filled  at  the  fame  tin^e  v/ith  the  cylinder.  The  tube 
G  CJ  is  then  tp  be  fhu.t  belpw  by  the  cock  h.  This  cock  is 
fixed  into  a  piepe  of  brafii,  which  is  fafcened  in  the  cylinder 
H  by  four  fcrcv.'s,  the  heads  of  which  may  be  feen  at  i,  i,  i,  1, 
To  t'li?  piece  of  metal,  made  hollpw  in  a  perpendicular  direc- 
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tion,  is  foldercd  the  tube  G  G,  which  touches  the  infide  of 
t}ie  cyhnder  \{,  and  is  made  fad  at  the  top  by  a  piece  of 
l)rai"s,  which  is  icrcwed  to  the  interior  edge  of  the  cyhnder 
by  two  fcrews,  the  heads  of  which  are  feen  at  K.  As  foon, 
therefore,  as  h  is  fliut,  the  crooked  pipe  FE  is  to  be  fcrewed 
to  G  G  and  the  cock  B.  The  cock  B  is  fluit,  the  fcrcw  J  is 
to  be  unl'crewed  to  open  tlie  tube  at  that  place,  and  water 
poured  by  means  of  a  funnel  into  the  orifice  thus  opened. 
As  foon  as  the  pipe  E  F  is  full,  the  orifice  is  again  Uiut. 
I'Tie  cock  b  being  then  opened,  and  afterwards  B,  fo  much 
water  runs  from  U,  through  the  fyphon  G  F  E  T,  that  A  will 
be  completely  filled,  if  care  be  taken,  by  opcnino-  the  cocks 
N  and  P,  that  the  water  in  H  ftand  always  higher  than  that 
in  A.  To  haften  the  filling  of  the  glafs  A,  it  will  be  con- 
venient to  fill  the  cylinder  H  almoft  entirely. 

In  order  that  the  bent  pipe  E  F  may  be  faftened  air  tight  to 
the  cock  B,  and  the  tube  G  G,  without  turning  it  round,  each 
end  of  E  F  is  ground  to  fit  conically  the  places  intended  to  re- 
ceive them,  and  is  prefiTed  home  by  the  following  contrivance : 
Fig.  3.  reprefents  a  feclion  pafling  through  the  axis  of  this 
part  of  the  apparatus.  The  part  a  a,  which  is  fiirniflicd 
with  a  fhoulder,  is  flipped  into  the  hollow  c  of  the  cock  B; 
and  the  female  fcrew  d  d,  by  means  of  its  flioulderX^j  when 
turned  upon  the  fcrew  c  e,  prefles  the  conical  part  a  a  into  c. 
The  conical  piece  of  the  other  end  F  of  the  pipe  E  F,  is  ad- 
jufted-in  the  fame  manner  into  a  piece  of  copper  foldered  to 
the  tube  G  G.  All  the  tubes  of  this  apparatus  are  adjufted 
to  their  rcfpedive  cocks  in  the  fame  manner.  It  will  be 
fufiicientto  grcafe  fiightly  the  huface  of  any  of  thefc  conical 
pieces,  before  it  is  put  in  its  place,  to  prevent  all  communi- 
S-atioa  with  the  air  of  the  atmofphcre. 

The  balloon,  for  the  compofition  of  water,  placed  upon  its 
tripod  between  the  gazomcters,  differs  from  that  of  Lavoifier, 
principally  in  the  manner  of  fhuLting  it  in  order  to  prevent 
the  entrance  of  air.  For  this  purpofe  there  is  a  rim  of 
copp'.T  ii  a  (Jig.  3.)  fixed  on  the  neck  of  the  balloon,  by 
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means  of  plafter  of  Paris,  which,  thot  it  may  afford  no  paf- 
fage  to  the  atmofpheric  air,  is  coated  over  with  common 
cement  above  the  edge  of  the  band  a  a,  as  may  be  feen  at 
Ih',  and  this  cement  is  covered  with  a  ftripe  of  hnen  c  c,  a. 
quarter  of  an  inch  in  breadth,  dipped  in  the  white  of  an  egg 
mixed  with  lime.  Tlie  rim  of  copper  a  a,  has  a  copper  ring 
ddy  foldered  to  it  at  right  angles;  and  on  which  the  plate 
of  copper  ee  \s  ground,  in  fuch  a  manner  that  it  is  fuf- 
ficient  to  greafe  fiightly  the  upper  furface  of  the  ring  ddy 
when  a  vacuum  is  to  be  made,  taking  care  to  apply  fo  little 
greafe  that  it  may  not  penetraie  into  the  balloon.  To  ex-, 
baud  the  balloon  there  is  a  cock  which  communicates  by  a 
feent  tube  with  an  air  pump  placed  behind  the  balloon  ;  and 
to  prevent  the  working  of  the  air  pump  from  fliaking  the 
balloon,  this  bent  tube  is  made  in  part  of  elaftic  gum. 

The  plate  of  copper  ^^  is  kept  down  upon  the  ring  dd 
by  fix  fcvews,  two  of  which  may  be  feen  at  ff,  placed  at 
equal  diftances  around  the  neck  of  the  balloon,  and  by 
means  of  which  the  plate  e  e  may  be  niadc  to  prefs  very 
ftrongly  on  the  ring  dd,  on  turning  thcfe  fcrews  by  the  help 
pf  a  key.  Both  of  the  gazometers  are  made  to  fliut  in  the 
fame  manner. 

The  inferior  furface  of  the  plate  e  e  \s  covered,  as  far  as  it 
covers  the  opening  of  the  balloon,  by  a  thin  plate  of  pure 
filver,  in  order  that  the  vapours  formed  during  the  experi- 
ment may  not  touch  tlie  a^pper.  For  the  fame  reafon  the 
bent  tube  /  m^  in  the  balloon,  is  aHb  made  of  pure  itlver. 
At  the  extrenaity  of  this  tube  is  a  piece  of  platina,  having  a 
very  fmall  aperture,  fcarcely  fufhcient  to  afloFd  a  paflage  to 
a  veiy  fine  needle.  The  part  n,  which  fen'es  as  a  conductor 
to  kindle  the  hydrogen  gaz  by  an  e]e£lric  fpark,  is  alfo  made 
of  platina,  a^  far  as  it  is  not  enclofed  in  the  glafstube  oo,  by 
which  it  is  infulatcd.  I  have  preferred  platrna  ft>r  tbcf(? 
two  parts,  in  order  to  prevent  the  oxydation  of  the  metal, 
which  tlic  heat  produced  by  the  combuftion  of  the  hydrogen, 
gaz  ill  oxygen  jnight  occafion.    The  tubes  fi'pp^  which. 

fcrxe 


end  Apparatus  for  producing  JVutcr.  ^i 

fcrve  to  conduit  the  gazes  into  the  balloon,  arc  made  of 
glafs,  and  cemented  into  tiie  copper  tubes  q  q,  which  have 
conical  extreiijities  like  thofe  above  defcribed  to  fix  them  on 
the  cocks.  Thefe  glafs  tubes  are  raif^d  a  little  above 
the  edge  of  the  cylinder  H,  to  prevent  the  v.ater  from 
palling  into  the  balloon,  iliould  you  happen  to  fill  one  of  the 
glailes  A,  and  neglect  to  flmt  well  the  cock  C. 

It  will  be  proper  to  make  the  glafTes  A,  pretty  large,  if 
they  can  be  procured  fo,  in  order  that  the  gazometers  mav 
contain  the  more  air.  It  will  however  be  bell  to  niaki 
them  rather  high  (28  or  30  inches)  than  wide,  in  order 
that  the  exa<Stnels  of  the  fcale  a  b  may  not  be  diniinilhed. 
M.  Van  Marum  anfwcrs  an  objedtion  which  he  fays  may 
polTibly  be  urged  againft  this  apparatus,  namely,  that  the 
combultion  is  obliged  to  be  fufpcnded  every  time  that  tho 
gasometers  need  to  be  repleniflicd  vyith  either  oxygen  or 
hydrogen.  He  fays  this  is  no  folid  objeftion,  as  lie  finds 
that,  fince  he  ufed  platina  for  conveying  the  eIe£L"ic  fparl<^ 
he  never  fails  to  kindle  the  hydrogen  the  firft  moment  it 
enters  the  balloon ;  and  that,  befidcs,  the  combuiiion  of  a 
cubic  foot  of  hydrogen  gaz,  in  order  that  the  v/ater  produced 
may  not  contain  acid,  ought  to  take  fix  hours.  Thofe  Avho 
wifh  to  make  experiments  of  longer  duration,  have  only  ta 
attach  two  other  gazometers ;  by  which  means,  while  V.\z 
one  fet  is  emptying,  the  other  may  be  replcnifhcd. 

For  this  purpofe  it  v»ill  be  neccifary  to  have,  iuilead  of 
the  cock  u,  two  cocks  Z  i,  Z  2,  {(^g.  4)  fcrcwed  to  a  piece 
pf  copper  fixed  to  the  cover  of  the  balloon  ;  and  by  which 
each  of  thefe  cocks  has  a  com.munication  with  the  bent  luoe 
/;«,  by  means  of  two  holes  x,  x,  which  proceed  obliquely 
through  this  pitce,  and  end  in  the  tube  /.  The  firll  gaze- 
meter,  which  communicates  with  the  balloon  by  the  cock 
Z  I,  being  almolt  emptied,  the  cock  Z  2,  of  the  fccond 
gazometer,  may  be  opened,  after  having  made  the  pitilure 
in  the  fecond  gazometer  equal  to  that  in  the  firft.  It  is 
evident  that  the  preffurcs  of  thefe  two  gazometers  being; 

equal. 
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equal,  the  velocin^  ^^^th  which  the  hydrogen  gaz  enters  the 
Walloon,  -will  not  experience  the  leaft  change.  When  the 
firft  gazometer  is  entirely  empty,  the  cock  Z  i  is  fhut,  and 
fhe  firft  gazometer  is  filJed ;  and  the  cock  Z  i  is  not  opened 
toll  a  little  before  the  fccond  gazometer  is  totally  emptied. 
The  fecond  gazometer  is  then  to  be  filled  again,  and  in  this 
inann/er  the  combuftion  of  hydrogen  gaz  may  be  continued 
fey  thefe  gazometers  to  any  length  of  time  without  interrup- 
^on.  Ta  introduce  the  oxygen  gaz  without  intermption 
into  the  balloon  bv  means  of  two  gazometers,  it  will  be 
Sufficient  tliat  the  two  cocks,  which  form  a  communication 
between  the  gazometers  and  the  balloon,  be  immediately 
£xcd  in  the  covering  of  the  latter. 

Both  halves  of  the  apparatus  being  fnnilar,  the  letters  of 
K^rcnce  are  only  marked  on  that  part  which  is  given  in 
outline  upon  the  plate. 


XIX,  On  the  CkrAce  of  Steely  and  the  JMethods  of  hardening 
and  tempering  it.     By  Jir.  S'.  V^ARLEY.    Communicated  by 

the  Author, 


T  feldom  happens  that  theor}-  and  praclicc  are  united  in 
the  fam«e  indi\idual :  the  man  of  fciencc  often  labours 
crsder  a  great  difudvantage  (notwithftanding  liis  excellent 
theories)  for  want  of  the  experience  of  the  practitioner,  and 
she-  practical  n>an  fcldoni  has  a  theory  to  guide  him.  He 
luiows  fioai  experience  that  certain  thincrs  or  operations  will 
produce  a  particular  effect,  but  can  give  no  rcafon  why. 
His  application  to  l^ufincfs  has  not  allowed  him  time  to 
fearch  intocaufcs^norto  rcafon  upon  effects ;  and  it  would  be 
cjfticuh  to  pcrfuadc  this  ufcful  clafs  of  men  how  much  theo- 
retical knowledge  might  be  gained  by  applying  their  lei- 
fuyc  hours  to  lludy,  and  how  mach  pleafure  might  be  de- 
rived from  thus  uniting  theor)'  with  pra<5lice,  which  fo  mu- 
tually aflift  each  other* 

1  \\  as 
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I  was  led  to  thefe  rcflccliojis  by  reading  Mr.  CoHtcr'j 
paper  on  iron  and  ftecl  (inferted  in  the  fi rft  nunrl>er  t>f  y-oitr 
excellent  magazine),  in  which  he  gives  forae  methods  of 
hardening  and  tempering  ft':d ;  and  concludes  by  friving, 
that  the  fprings  for  penknives  are  covered  over  with  -oil  Jxv 
fore  they  are  cxpofed  to  the  fire  to  be  tempered,  but  -gives 
no  rcafon  for  that  application.  I  rtiall  therefore  ondea^xwr 
to  fupply  that  dcfed,  and  add  fome  other  obfcr\ations  om 
the  management  of  ftcel,  conceiving  that  anyiifeful  liinj 
on  a  fu|3Jecl  fo  univerfally  applicable  to  the  manufat^lorie* 
of  this  country  will  be  of  general  henefit.  It  is  a  Iubj<i(S: 
of  the  firil  importance  to  the  pra<9:ical  meclianic:  take  tihi« 
ufeful  fubftance  away,  and  he  wxjuld  be  utterly  incajiabk  -of 
proecedino;  one  ftcp"  forward,  and  would  foon  bccouviivccJ 
tliat  Heel  is  of  more  value  than  gold  itfelf. 

For  ordinary  purpofcs,  the  method  noticed  by  ISlr.  Coillier 
will  anfwer  very  well,  both  for  hardening  aiv.!  tempering; 
but  in  many  cafes  it  is  ncceflary  that  the  Heel  fliotvld  l>e  t£ 
the  beft>qiiality,  and  be  both  hardened  and  tem}>e!ied  in  fiadk 
amamieras  to  prcferve  the  greatcll  hardnefs  poICblc  wiitho-tit 
brittlencfs  ;  and  Heel  is  of  more  or  lefs  vdlue  in  propGitioia 
as  it  poifefles  this  property  in  a  greater  or  lefs  degree. 

Steel,  when  foft,  can  be  wrought  into  almoH  any  foi-ra  as 
well  as  iron,  welding  excepted,  of  ivhich  the  better  forts, 
particularly  call  fteel,  are  incapable.  It  can  be  forged-,  filod, 
turned  in  a  lathe,  drawn  into  wire,  rolled  into  large  plates, 
&c.  8cc.  and,  when  by  thefe  means  brought  into  tlie  deiired 
form,  it  can  then  be  madefo  hard  as  to  be  capable  of  cutting 
the  hardeft  fubilances  (the  precious  (tones  excepted),  while  at 
the  fame  time  it  is  almoll;  proof  againli;  being  itfelf  worn  by 
friftion  :  but  in  this  Hate  it  is  brittle,  like  all  other  hard  fub- 
ilances, and  for  many  purpofes  muft  have  this  briuleneCs 
leflencd,  and  this  is  what  is  termed  by  workmen,  tempering, 
and  confifts  in  giving  it  certain  degrees  of  heat  accoixling  to 
the  temper  defired,  which  may  be  produced  in  any  degree 
nntilthe  wliole  effect,  of  hardeniiig  is  deftroyed,  and  thefttd 
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is  reduced  to  its  fort  ftate.  On  ea^h  of  thcfe  operations  T 
Ciall  offer  a  few  remarks,  proved  by  Ions;  experience ;  andj 
firft,  on  the  choice  of  fteel  for  fuch  purpofcs  a«  require  the 
befl  that  can  be  procured  for  making  cutting  inflruments, 
fuch  as  gravers,  punches,,  turning  tools,  chifels,  8cc.  &c.  to 
be  employed  in  turning  or  cutting  tempered  fteel,  and  fub- 
tlances  that  are  too  hard  to  be  cut  by  tools  made  of  ordinary 
fteel:  for  thefe  puq^fes  call  fteel  is  undoubtedly  the  beftj 
^it  even  this  fort  differs  in  quality. 

The  general  mode  of  choofing  fuch  as  is  moft  fuitable  for 
the  above  purpofcs  is  to  break  a  bar,  and  obferve  its  frac- 
ture, and  to  feleft  the  clofeft  grained  ;  but  this  mode  is  not 
always  certain,  owing  to  the  difference  made  in  the  fracture 
by  the  fteel  being  hammered  under  a  greater  or  lefs  degree 
of  heat,  fteel  being  much  improved  by  being  hammered 
tinder  a  low  heat,  and  even  when  cold ;  and  when  over- 
heated, being  quite  fpoiled  for  the  above  purpofe.  It  is  ou - 
ing  to  this  circumftance  that  the  heft  forts  of  caft  fteel  are 
incapable  of  being  v.elded  as  above  m.cntioned.  Another 
method  is,  to  harden  with  as  low  a  heat  as  pofiible  a  piec^ 
©f  fteel,  and  then  to  break  it,  and  obferve  its  fradture  :  but  thi? 
is  not  wholly  to  be  depended  upon ;  for  fome  fteel  breaks 
with  a  very  clofe  grain,  and  yet  is  not  of  a  good  qualitVi 
But  the  fureft  method  is  to  have  one  end  of  a  bar  drawn  ouf 
into  a  fmall  rod  under  a  low  heat,  an  obfcurc  red  for  in- 
ftance,  or  but  little  above  ;  then  heat  it  as  before,  and  fud- 
denly  plunge  it  into  pure  cold  v.  ater  :  if  it  proves  hard,  and 
requires  a  great  force  to  break  it,  it  is  good,  let  its  fra6lure 
be  what  it  may*;  and  I  have  always  found  that  the  fpeci- 
mens  that  hardened  with  the  loweft  heat,  and  when  in  that 
ftate  required  the  greateft  force  to  break  them,,  proved  the 
bcft  fteel.     Having  thus  felefted  fteel  fit  for  the  required  ufe^ 

•  This  circuroftance  deferves  particular  attention,  as  workmen,  in  ^e- 
neraF,  rejcft  fuch  fttel  as  breaks  with  a  coarfc  fiarture,  even  though  it 
be  of  fuch  a  q^uaiity  as  to  require  a  gre?it  force  tc  break  it,  after  being 
hardened. 
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and,  Nviih  the  procaullons  already  noticed,  given  it  the  pro- 
per form,  it  may  be  hardened ;  but  the  fame  method  will 
not  anfwer  for  all  purpofcs.  S(mie  pieces,  from  their  fizc 
;md  figure,  arc  very  diilicult  to  be  hardenetl;  if  they  are 
lart^c,  thev  heat  the  v^aler  in  immediate  contact  with  them, 
and  the  heat  is  communicated  to  the  re(t  of  the  v/ater,  fa 
fall  that  it  prevents  the  pieces  from  being  cooled  quick 
enough  to  produce  the  dclired  eflccl :  this  is  in  part  pre- 
vented by  continually  moving  die  piece  about  in  tlie  water ; 
but  when  too  large  to  be  hardened  by  this  method,  a  ftream 
of  water  muft  be  employed  ;  and  for  fuch  pieces  as  tlie  face 
of  larcre  anvils,  a  birch  broom  is  ufed  with  advantage  \.o 
break  the  bubbles  that  are  formed  by  the  continual  difeii- 
ga<i-eraent  of  air,  and  which,  if  not  fweptaway,  would  prevent 
that  intimate  conta6l  and  uniform  fuccelnon  of  the  ftream 
necellary  to  produce  the  degree  of  harduefs  required.  Other 
articles,  from  their  length,  are  difficult,  and  almod  impof- 
fibie  to  be  made  hard  without  bending,  or  otherwife  altering 
their  figure :  this  circumftance  occafions  a  great  deal  of 
trouble  ;  and  manv  a  piece  of  work  is  fpoiled,  after  a  good 
deal  of  labour  has  been  bellowed  jpon  it.  The  method  that 
has  fucceeded  beft  with  me  is,  ei:her  to  inclofe  the  piece  or 
pieces  intended  to  be  hardened  in  an  iron  cafe  or  box,  open 
;:t  one  end  (for  the  more  ready  dropping  the  pieces  into  the 
water),  and  giving  it  a  (low,  yet  regular  heat ;  then  to  take 
the  cafe  out  of  the  fire,  and  drop  the  pieces  into  the  water. 
in  fuch  manner  as  will  allov/  them  to  come  as  little  as  pof- 
fiblc  in  contact  with  the  air.  This  method  anfwcrs  two 
good  purpofes  at  once,  caufing  the  heat  to  be  more  equally 
applied,  and  preventing  the  conlaclof  the  air,  and  of  courfc 
any  fcaling ;  and  w  hen  the  work  has  been  poliflied  and  well 
defended  from  the  air,  it  comes  out  nearly  as  clean  as  it 
was  before.  When  the  greatefl  poflible  hardncfs  is  re- 
quired, it  may  be  obtained  by  ufmg  quickfilver  inficad  of 
water;  but  this  can  only  be  employed  for  fmall  articles. 
For  fome  purpofes  ftceJ  is  required  to  have  a  fuperior  degree 
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of  hardncfs  given  to  its  furface,  fuch  as  in  the  cafe  df  filesy 
&c.  This  is  obtained  by  tiling  a  co'arfe  powder  made  of  lea- 
ther flightly  biirned,  hair  or  horn,  either  in  rafpings  or  iri 
powder :  this  is  mixed  with  a  httlc  conimcm  fait,  and  the 
files,  when  juft  red  hot,  are  thruft  into  a  heap  of  this  powder, 
fome  of  which  adhering  to  their  furface  is  carried  into  the 
fire  with  them,  and  gives  them  a  cafe  hardening :  the  fait 
fluxes  upon  their  furface,  and  defends  them  from  the  air 
while  paffing  from  the  fire  into  the  trough  of  v/ater,  into 
which  they  are  plunged  to  harden.  The  workmen  fay,  the 
longer  this  water  is  ufed  for  this  purpofe  the  better. 

We  are  now  come  to  the  laft  procefs  called  tempering, 
for  one  method  of  which  fee  Mr.  Collier's  papef ;  but  that 
method  cannot  be  conveniently  applied  in  all  cafc?^  and  has 
fcveral  difadvantages,  fome  of  which  I  fliall  mention.  Firfl, 
each  piece  mufl  be  made  bright  that  the  change  of  colour 
may  be  better  feen,  and  muft  be  heated  finglv  or  nearly  fo  ; 
and  pieces  of  irregular  figure  cannot  be  made  to  receive  an 
equal  degree  of  heat  in  all  their  parts,  fo  that  fome  will  be 
fofter  than  others.  Thefc  circumftances  would  retard  the 
manufactory  of  many  articles  veiy  much,  and  prevent  their 
being  aftbrded  at  the  prefent  prices,  fuch  as  the  fprings  of 
gun  locks,  door  locks,  various  articles  in  clock  and  watch 
\vork,  8cc.  Sec.  The  neceffity  of  making  them  bright 
enougli  to  mark  the  change  of  colour  is  obviated,  by  fmear-' 
ing  them  vvith  oil  or  tallow,  which  helps  to  apply  tjie  heat 
more  uniformlv,  and  marks  the  temper  as  well  as  by  obfer\'^- 
ing  the  colour,  or  nearly  fo;  or  by  putting  the  things  to  be 
tempered  into  a  proper  veffel,  and  adding  fo  much  oil  or 
tallow  as  will  cover  them,  and  then  holding  them  over  the: 
fire  or  the  flame  of  a  lamp  until  a  fuflicient  heat  is  given. 
By  this  means  the  moft  irregular  pieces  may  be  unifomil/ 
heated,  and  great  numbers  may  be  done  at  one  time,  and 
with  great  certainty :  thus  are  clock  and  watch  pfnions> 
watch  verges,  balances,  &c.  tempered ;  fometimes  many 
dozens  at  once;   and  no  more  time   is  nccelTary  for  the 
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whole  than  would  be  for  one  (ingle  article.     The  requifite 
temper  may  be   known    by   the    following   circuniflances : 
When  fuch  a  heat  is  given  that  the  tallow  is  fi rftobl'erved  to 
I'moke,  it  indicates  the  fame  tqjnper  as  that  called  a  ftraw 
colour  :  this  will  reduce  the  hardncfs  but  little;  but  if  the 
heat  is  continued  until  the  fmoke  becomes  more  abundant, 
and  of  a  darker  colour,   it  will   be  equal   to  a  brown,  and 
indicates  a  temper  that  may  be  wrought— that   is,   \\hi(;h 
may  be  turned  or  filed,  but  with  difficulty,  and  only  when  a 
mild  fort  of  fteel  is  employed.     If  the  tallow  be  heated  fo  as 
to  yield  a  black  fmoke,  and  ftill  more  abundant,  this  will  de- 
note a  purple  temper ;   and  if  the  Heel  is  good,  it  will  now 
work  more  pleafantly,  though  ftill  hard  enough  to  wear  well 
in   machiner}'.     Tlic  next  degree   may  be  known  by  the 
tallow  taking  fire  if  a  lighted  body  is  prefented  to  it,   but' 
yet  not  fo  hot  as  to  continue  to  burn  when  the  light  is  with- 
drawal; this  would  equal  a  full  blue  colour.     Increafe  the 
heat  till  the   tallow  continue  to  burn,   being  once  litrlucd 
and  this  w  ill  denote  a  pale  blue  :  and  if  the  w  hole  cf  the 
tallow  be  allowed  to  burn  away,  or  to  burn  dry,  as  the 
workmen  call  it,  it  gives  what  clock-makers  mofUyufe  for  their 
work.     Farther   tallow   is  ufelefs ;   a  imall   degree   of  heat 
more   would    juft  be  feen  in  a   daik   place,  or  the  loweft 
degree  of  a  red  heat :  fuch  is  the  temper  given  to  the  Inrinos 
for  coaches,  &;c.    Thus  I  have  given  a  reafon  why  oil  or 
tallow  is  made  ufe  of,   and  given  you  the  parallel  degrees  of 
temper  which  by  a  dry  heat  are  obferved  by  the  change  of 
colour  only.     The  method  of  hardening  in  quickfilver  is  of 
great  ufe  where  a  fuperior  degree  of  hardnefs  is   required; 
and  good  fteel  fo  hardened,   when  the  precautions  before 
mentioned  are  duly  attended  to,  will  cut  glafs  like  a  diamond 
and  turn  or  cut  other  fteel  at  fo  high  a  temper  as  to  differ 
but  little  from  quite  hard.  — Perhaps  at  a  future  time  I  may 
give  you  a  method  by  which  this  hardeft  of  fteel  may  alfo 
be  worked  with  confiderable  eafe,  and  the  cafes  in  which  I 
have  applied  it  to  advantage. 
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'N  the  9th  of  Auguft  laft  the  Academy  of  Sciences  at 
BerHn  held  apubhc  fitting  in  honour  of  his  Majefty's  birth- 
day, on  which  occafion  the  following  prize  queftions  were 
announced :  — — 

MATHEMATICS. 

The  mathematical  clafs  had  propofed  for  the  year  179$ 
the  following  prize-queftion  : 

**  As  the  labours  of  the  ableft  aftronomers  have  left  feveral 
points  refpecting  the  variation  in  the  obliquity  of  the  ecliptic 
to  be  explained,  the  Academy  invites  the  Learned  to  turn 
their  attention  to  this  fubjeft  once  more,  and  will  adjudge 
the  prize  to  that  paper  which  fliall  contain  the  molt  inte- 
relting  refearches  on  it. 

"  One  paper  only  on  thisqueftion  has  been  tranfmitted  to 
the  academy,  with  the  motto  Tamen  ufque  recurret\  the 
author  of  which  feems  well  acquainted  with  the  fubje6l,  and 
fally  capable  to  examine  it  thoroughly.  In  many  places  he 
has  followed  the  calculations  of  M.  Schubcx-t,  publiflied  in 
the  tenth  volume  cf  the  New  Tranfaclions  of  the  Imperial 
Academy  or  Peteriburgh ;  and  has  brought  together,  in  a 
fmall  compafs,  a  great  many  interefting  refults.  K~,  the 
fliortnefs  of  the  time,  however,  did  not  permit  him  to  give 
his  own  obfervations  at  fufficient  length,  and  as  the  object 
of  the  academy  was  to  fee  rempved,  as  far  as  pofiible,  the 
difficulties  with  v\hich  the  fubjeft  is  ftill  attended,  it  has 
refolved  to  propofe  the  queftlon  again  for  the  year  1802,  with 
a  double  prize;  and,  to  place  its  meaning  in  ,a  clearer 
point  of  view,  requefts  the  learned,  and  the  author  of  the 
above-mentioned  paper  in  particular,  to  attend  to  the  follow- 


Acadi My  of  Sciences  al  Bt:rlin.  ^9 

iiig  •orifiderations  : — In  regard  to  obfervations  of  the  obli- 
quity of  the  ecliptic,  aftronomcrs  do  not  appear  to  be  5'et 
fully  agreed.  The  academy  wiflics,  therefore,  that  thefe 
obfervations  may  be  carefully  examined,  and  partienlarly 
that  the  following  queftion  may  be  explained  :  How  far  can 
the  old  obfervations  be  employed  with  advantage,  and  how 
far  back  may  we  venture  to  go  in  making  ufe  of  them  ?^Tn 
regard  to  the  theory,  one  of  its  moft  important  principles, 
without  doubt,  is  to  determine  the  maiTcs  of  the  perturbing 
planets,  and  efpecially  of  Venus.  The  academy  defires  that 
thefe  may  be  deduced  from  principles  independent  of  the 
obliquity  of  the  ecliptic ;  and,  above  all,  that  the  caiididates 
will  endeavour  to  difcovcr  how  the  mafs  of  Venus  may  be 
determined  from  confidering  the  motion  of  the  nodes,  not- 
with (landing  the  difficulties  which  the  movement  of  the 
ecliptic  oppofes  to  this  refearch  ;  and  alfo  how  afmallermafs 
afligned  to  Venus  than  that  found  by  M.  de  la  Grange, 
would  agree  with  the  motion  of  the  apogeum  of  the  fun,  as 
the  contrary  feems  to  arife  from  the  formulae  of  that  great 
geometer.  Laftly,  how  far  Heilchcrs  obfervations  of  the 
fatellites  of  Uranus  are  fufficient  to  determine  the  mafs  of 
that  planet. — The  application  of  the  general  folution  of  th.e 
problem  would  become  much  more  ufeful,  if  none  of  the 
planets  were  omitted  to  be  taken  into  confideration  ;  for  in 
that  cafe  the  equations,  which  arife,  might  be  compared 
with  thofe  obtained  by  M.  de  la  Grange,  by  his  folution. 
And,  on  this  occafion,  the  queftion  propofed  by  himfelf  will 
occur,  viz.  Wliether  the  maffes  of  the  planets,  let  them  be 
what  they  niay,  provided  they  are  pofitive,  will  give  the  equa- 
tions at  all  times  with  pofitive  and  unequal  roots  ?— -In  regard 
to  the  mean  values,  the  maximum  and  miniimL7n,  the  periods 
of  the  variation,  Sec.  fhould  anv  direct  method  be  difco- 
Vered  of  determining  ,them,  it  would  be  ncceflary  that  the 
author,  confidering  the  complex  nature  of  analytical  ex- 
preffions,  fliould  be  as  accurate  in  his  calculations  as  pof- 
lible ;  but  if  they  are  determined  by  repeated  trials,  it  is 
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required  that  the  author  will  at  leaft  bring  proofs  a  pojl^rlortf 
that  the  refults  found  arc  fubjcft  to  no  doubt.  To  conclude, 
the  academy  is  far  from  requiring  that  all  thefe  conditions 
ihould  be  fully  and  completely  complied  with.  It  will, 
without  heiitation,  adjudge  the  prize  to  that  paper  which 
fliall  prefent  new  and  fatisfaclory  conclufions  in  recrard  to 
one  article  only  of  fo  abftrufe  a  matter  ;  for  it  has  given 
fuch  extent  to  the  queftion,  merely  to  open  a  wider  field  to 
thofe  who  are  fond  of  employing  their  time  in  aftronomical 
refearches." 

BELLES   LETTRES. 

The  clafs  of  the  Belles  Lettres  has  amiounced  the  follow-, 
ing  prizc-qucftion  for  the  year  1800  : 

Ofi  the'  Goths  and  Goth'ic'ifm. 

"  I.  Had  the  Goths,  as  a  nation  particularly  diflin- 
guiflied  among  thofe  which  overturned  the  Roman  empire 
in  its  decline,  any  thing  peculiar  either  in  their  difpofition, 
laws,  manners,  and  cufloms,  or  in  regard  to  their  litera- 
ture and  arts  ? 

''  2.  Are  the  exprcflions  Gothic  and  Gothidfni  any  thing 
elfe  than  appellations  employed  at  later  periods  to  indicate 
the  general  llate  of  the  arts  and  fciences  after  the  downfall 
of  the  Roman  empire,  and  in  the  middle  ages  ?    And, 

"■  3.  If  this  bo  true,  when  did  the  above  expreffions  begin 
to  be  introduced  into  common  ufe  ?  " 

PHYSICS. 

The  Phyfical  clafs  has  announced  the  following  queftions : 
"  The  late  M.  Cothenius  having  left  to  the  academy,  of 
xshich  he  was  a  member,  a  legacy  of  a  thoufand  dollars,  and 
two  years  intereft  due  on  the  fame,  to  be  diftributcd  as 
prizes  for  anfwers  to  queflions  in  agriculture,  economy,  and 
gardening,  the  phyfical  clafs,  to  which  the  difpofal  of  this 
money  ^\  as  entrufted,  finds  itfelf  at  prefent  enabled  to  pro- 
pofe  two  queftionS;  at  tlie  fame  time,  in  regard  to  the  above 
.•s.  fubje6ls. 
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fub]e6ls,  and  to  offer  for  the  bcft  paper  on  eltlier  a  prize  of 
a  hundred  dollars,  to  be  adjudged  in  the  year  1800. 

**  I .  As  it  is  a  certain  fa6l  that  the  bale  of  carbon  contained 
in  the  ufual  animal  and  vegetable  manures  is  one  of  the 
principal  articles  of  nourifhment  to  plants,  what  otlier  fxib- 
•flanccs  arc  there  which  mav  be  fubOituted  in  agriculture  for 
common  manure,  and  may  be  employed  with  the  like  clfen- 
tial  advantage  for  promoting  vegetation  ? 

"  It  is  requeftf d  that  thofe  pcrfons  who  propofe  anfuering 
this  qucllion,  of  fo  much  importance  to  agriculture,  will 
ground  their  proofs  not  merely  on  theory  alone,  but  in  par- 
ticular on  experiments  properly  made  and  accurately  ob- 
icrvcd. 

"  3.  By  what  procefs,  and  from  what  feeds,  fuch  as  thofe 
of  flax,  poppies,  the  fun-flower,  or  other  oily  feeds,  which 
can  be  procured  without  great  expence,  or  be  cultivated  in 
abundance,  can  an  oil  be  extra6led,  to-  fupply  with  advan- 
tage the  place  of  olive  oil,  and  which  can  be  preferred  a  fuf- 
ficient  length  of  time  in  a  good  condition? — The  goodnefs 
and  quality  of  oil  procured  by  exprcffion,  depends,  without 
doubt,  not  only  on  the  nature  of  the  feeds,  but  alfo  on  the 
procefs  employed  to  o])tain  it.  The  phyfical  clafs  wiflics, 
therefore,  that  thofe  deflrous  to  anfwer  this  queftion  will 
attend  to  tv,o  circumftances,  viz.  to  the  feed,  that  it  may  be 
of  a  kind  fit  for  yielding  good  oil,  and  alfo  to  the  procefs  beil 
calculated  to  produce  it  as  pure  as  poflTible." 

Letter  from  his  VruJJian  ^lajtjly  /o  the  Academy  of  Sciences 
at  Berlin.      Read  in  the  Sitting  of  the  igth  of  ylpril, 

AFTER  procuring  the  neceflary  information  refpe^ling 
tlie  prefent  flatc  of  the  Academy  of  Sciences  at  Berlin,  it  ap- 
pears to  me  requifite  to  make  fome  changes,  calculated  to 
enfure  to  that  inftitution  an  exiftence  equally  honourable 
and  ufeful  for  the  public  good. 

I  cannot  conceal  from  the  academy,  that  its  labours, 
^ken  in  the  aggregate,  have  always  appeared  to  me  too  little 
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directed  towards  the  public  benefit.  It  has  confined  itfelf 
too  much  to  the  difcuflion  of  abftrac\  fubjects,  and  to  en- 
riching metaphyfics  with  fpeculative  theories  and  learned 
difcoveries ;  and  has  not  paid  fufticient  attention  to  direct  its 
labours  to  objecls  of  real  utility,  the  improvement  of  the 
arts  and  fciences ;  a  fervice  by  which  the  Academy  of  Paris, 
for  example,  notwithllanding  its  many  defects  and  vicious 
organifation,  formerly  diftinguifhed  itfelf-  I  could  wifh 
then  that  the  Academy  of  Berlin  would  bumanife  itfelf 
more,  if  I  mav*  ufe  the  expreflion,  than  it  has  hitherto  done, 
by  giving  encouragement  to  efforts  that  contribute  to  the 
happinefs  of  common  life,  to  the  improvement  of  every 
thing  that  concerns  its  wants,  and  to  its  conveniences,  by 
the  conftant  application  of  the  theory  of  the  fciences  to 
things,  rather  than  to  fpeculative  meditations;  that  it  would 
excite  the  national  in^luflry,  vvhich  fo  often  makes  attempts 
in  new  channels  without  fuccefs  for  want  of  the  neceffary 
knowledge,  by  furnifliing  it  with  the  principles  fuited  to 
that  art  which  it  exercifes ;  that  it  would  endeavour  to 
purify  the  different  fyflems  of  moral  and  literar)^  education 
from  many  vague  and  erroneous  principles,  which  fafliion, 
and  the  imagination  of  fome  enthufiaftic  pedagogues,  have 
introduced,  and  wl^ich  muft  degrade  future  generations; 
and  that  it  would  combat  the  prejudices  and  delufions  of  the 
people,  as  well  as  the  licentious  and  de(lru6tive  efforts  of  the 
falfe  philofophers  of  the  prefent  day. 

It  is  by  directing  the  labours  of  the  different  claffes  of  the 
academy  towards  objects  of  this  nature,  and  towards  a 
multitude  of  others,  the  influence  of  which  is  equally  fa- 
lutary  to  the  ftate  and  to  its  fubjects,  'that  this  inftitution 
can  acquire  the  molt  glorious  titles  to  the  gratitude  of  the 
public.  The  talents  of  its  members  authorife  me  to  enter- 
tain great  hopes,  and  feem  to  have  need  only  of  permanent 
impulfe  in  a  good  internal  dire£tion.  It  belongs  to  the 
academy  to  call  forth  the  principles  of  it  from  its  own 
bofoni.    The  following  are  a  fev/  general  points,  which  may 
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frrve  as  a  bafis  for  a  new  arrangement.  The  acadcmv,  after 
having  maturely  weighed  them,  will  make  the  application 
of  them  in  detail,  and  will  draw  up  articles  of  regulation, 
which  it  will  take  care  to  lay  before  me  to  receive  my  ap- 
probation and  fignature. 

The  ancient  regulations  of  the  academy,  above  all  that  of 
the  year  1746,  will  be  retained,  and  put  in  force  fo  far  a$ 
they  are  not  abrogated  by  the  new. 

I  fliall  take  care  to  appoint  a  prefidcnt  diftingijifhed  by  his 
rank  and  literary  talents.  His  duty,  above  all,  beinu-  to 
maintain  the  eflabliflied  order,  to  concentrate  and  direft  the 
labours  and  talents  of  the  difiereut  members  towards  objecls 
ufeful  to  the  public  and  honourable  to  the  academy,  to 
watch  over  the  adminiftration  of  its  finances,  and  be  its 
organ  with  my  perfon,  it  will  be  neccflary  to  fix  the  extent 
and  limits  of  his  functions  by  an  exprcfs  article. 

The  economical  commiflion  of  the  academy,  which  has 
hitherto  fubfifted,  fhall  beabolilhed,  and  its  place  fupplied  by 
adireftory*.  The  members  who  compoi'ed  the  commif- 
(ion  fhall  however  be  maintained  in  the  enjoyment  of  their 
penfions. 

The  directory  fliall  be  formed  of  a  prefident,  the  four  di. 
re6lors  f  of  the  clafles,  and  two  members,  to  be  chofen  not  from 
the  academy,  but  men  of  bufmefs,  equally  dill:inguifhed  by 
their  hterary  merit,  and  capable  of  preferving  the  neceflary 
order  in  the  economical  flate  of  the  academy.  I  propofe  for 
filling  thefe  places,  Suarez  %  privy  counfellor  of  juftice,  and 
Borgftede  §  privy  counfellor  of  finances,  who  at  the  fame 
time  will  be  ele£led  members  of  the  academy. 

Everything  which  relates  to  the  general  dire6lion  of  the 
academy  as  a  body,  to  the  maintenance  of  internal  order, 

•  The  exrminifter  J.  Ch.  Wbllner  affifted  at  the  fitting  of  March  29,  as 
chief  of  the  eci^nomic  commilfion  for  the  laft  time. 

t  H.  B.  Mcrian,  J.  Bernoulli,  F.  K.  Achard,  and  Ch.  G.  Sellc. 
%  Died  on  the  i4ih  May  1798. 
§  Inftalltd  in  the  fitting  of  May  3. 
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the  management  of  its  finances,  and,  above  all,  the  direc- 
tion of  the  academy  towards  objecls  of  public  utility,  fhallbe 
the  province  of  the  diredory.  Its  deliberations  fliall  be  de- 
cided by  a  plurality  of  votes.  Each  member  fliall  have  one, 
and  the  prefident  two. 

The  influence  and  rights  of  the  directors  in  their  clafTes 
feem  alfo  to  require  to  be  more  particularly  defined  and  re- 
gulated ;  and  the  academy  will  take  care  to  make  provifion 
on  this  head  by  an  article  in  its  recfulations. 

The  members  of  the  acadcmv  fliall  be  either  honorary,  or 
ordinary.  The  former,  not  being  properly  obliged  to  en- 
gage in  its  labours,  cannot  enjoy  any  of  the  lucrative  ad- 
vantages of  the  academy,  except  in  regard  to  medals  in  cafe 
they  arc  prcfent.  The  ordinary  members  fliall  be  divided  as 
hitherto  into  four  clafTes. 

Each  clafs  fliall  be  compofed  of  a  director  and  fix  mem- 
bers, which  will  form  a  whole  of  24  academicians,  befides 
the  members  of  the  directory.  It  will  be  proper  to  adhere 
in  future  to  that  number,  and  not  to  admit  new  members 
but  when  there  are  vacancies.  There  can  therefore  be  no 
new  election  but  v.  hen  the  members  of  each  clafs  are  below 
fix  in  number.  As  at  prefent  there  are  clafTes  which  have  more, 
it  may  perhaps  be  poffible  to  transfer  fonie  of  them  to  the 
clafi'es  which  have  not  the  fixed  number,  or  to  thofe  which 
have  fewer  fupernumeraries,  in  order  to  eftablifh  a  kind  of 
equalitv^  betvveen  the  clafTes,  and  by  thefe  means  to  approach 
as  near  as  poflible  to  the  order  to  be  obferved  in  future.  In 
the  lail  place,  the  right  of  electing  its  members  fliall  be  pre- 
ferved  to  the  academy ;  and  this ele6tion  fliall  be  detemiined 
by  a  plurality  of  voices  of  all  the  members,  I,  however,  re- 
fer^-^e  to  myfelf  that  of  confirming  or  rejecting. 

The  large  public  library  at  Berlin,  as  well  as  the  collection 
of  natural  curiofities,  fliall  be  united  in  future  with  the  aca- 
dcmv, and  entrufted  to  its  direction.  It  will  be  therefore 
necelTary  to  determine,  by  a  regulating  article,  the  arrange- 
ments to  be  made  in  that  refpeft  j  and  as  it  will  be  requifite 
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t^iat  the  principal  librarian  be  an  academician,  the  academy 
vill  have  the  lefs  hefitation  to  admit  Dr.  Bicfter  *  among 
its  members,  as  his  knowledge  and  literary  merit  have  al- 
ready enfured  him  the  fufliVagcs  of  the  public. 
.  To  conclude,  though  I  am  difpofed  to  prefer^'e  to  the 
academy  the  enjoyment  and  adminidration  of  its  funds  and 
revenues,  I,  however,  refervc  to  myfelf  the  right  of  deciding 
more  particularly  on  this  fubjcft,  after  the  new  {late  of  its 
economy  for  the  next  year  fliall  have  been  prefented  to  me 
for  fignature.  In  regard  to  that  of  the  current  year,  which 
accompanied  the  letter  of  the  28th,  it  is  herewith  returned. 

FREDERICK  WILLIAM. 
1798.  Received  April  nth. 

Eledoral  Academy  of  the  Ufcful  Sciences  at  Erfort. 

IN  the  fitting  of  January  2d,  1798,  a  paper  was  read  by 
F.  von  Dalberg,  On  the  gaviut  and  mujical  fyjlcm  of  the  an-, 
dent  Hindoos.  The  author  took  as  the  grounds  of  his  dif- 
fertation  a  paper  of  the  late  Sir  William  Jones,  publiflied  in 
tJie  Afiatic  Refearches,  and  combined  with  it  what  he  had 
learned  during  his  refidence  in  Italy  and  England,  partly 
from  the  converfation  of  Richard  Johnfon,  the  friend  of  Sir 
William  Jones,  and  of  others;  and  partly  from  manufcripts. 
He  brought  as  proofs,  that  the  Hindoos  were  acquainted 
with  the  art  of  noting  mufic,  not  only  fevcral  of  their  mu- 
fical  pieces  and  a  figure  of  their  principal  inflpament  called 
idna,  but  alfo  their  mytholog)',  in  which  their  principal 
tones  and  notes  are  perfonified  as  deities,  which  have  been 
hitherto  unknown.  M.  von  Dalbero;  obtained  fiffures  of 
thefe,  collecled  by  Johnfon  in  India,  in  order  that  they  might 
be  engraved.  In  the  writings  of  the  Hindoos  every  thing 
is  perfonified.  According  to  their  ideas,  mufic,  like  all  the 
other  fine  arts,  came  from  heaven.  They  confider  mufical 
tones  as  real  beings  which  marry  other  tones  ;  and  hence 

*  Inllalled  in  the  Sitting  of  April  26. 
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arifes  the  affinity  of  the  gamut  or  mufical  fcale,  Sec.  This 
paper  will  be  printed. 

At  the  fame  time  was  read  a  paper  tranfmitted  to  the 
academy  by  M?jor  George  Vega,  entitled,  **  Mathematical 
coniiderations  on  the  diredioas  of  gravity,  the  length  of  a 
pendulum  that  fwings  feconds,  the  method  of  determining- 
the  latitude  from  the  true  elevation  of  the  pole,  and  the 
length  of  a  degree  of  the  meridian  in  different  latitudes,  by 
means  of  a  folid  globe  revolving  with  an  equable  motion 
round  an  immoveable  axis  ;  as  alfo  on  the  form  of  the  fur- 
face  of  the  water  in  a  ftate  of  equilibrium  on  fuch  a  globe ; 
and  on  the  neceffity  of  correcting  the  apparent  latitudes  or 
altitudes  of  the  po'.e,  in  order  to  obtain  the  real  latitudes, 
both  by  calculating  the  diftances  of  places  from  their  lon- 
gitude and  latitude,  and  alfo  by  delineations  made  on  a  por- 
tion of  fuch  a  globe,  upon  any  projection  at  pleafure,  re- 
gard being  had  to  the  fpheroidal  form  of  our  earth." 

M.  Burckhardt  tranfmitted  to  the  academy  a  paper  under 
the  following  title,  which  was  alfo  read :  "  On  the  employ- 
ment of  corabinatorv  analyiis  for  determining  the  fines, 
tangents,  &c.  ofthcilim  of  feveral. angles,  when  tlie  fines, 
tanp"ents,  &c.  of  fingle  angles  are  given." 

A  paper  was  tranfmitted  likewife  from  M.  Topfer,  on  the 
doctrine  of  combination,  and  its  application  to  analyfis. 

In  the  fitting  of  February  3,  was  read  a  paper  on  the 
HSixaMsya^a,  tranfmitted  by  Dr.  \V.  G.  Tennemann  at  Jena» 
In  this  paper,  which  will  appear  in  the  Tranfaclions  of  the 
Academy,  the  author  endeavours  to  Ihew,  that  the  fo  called 
magna  ethica  of  Ariftotle  are  an  extract  from  thofe  of  Nicp- 
machus. 

Some  remarks  were  then  read  by  M.  Zizman  on  the 
cultivation  and  employment  of  the  monarda  (ofwego-tea) 
as  a  fpice.  The  author  found  the  monarda  f.jluloja  and 
d'ldyma  LiNN.  to  be  plants,  the  leaves,  flowers,  and,  in  par- 
ticular,  the  feeds  of  which  might  be  fubftituted  for  many 
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kinds  of  fplcerles.  The  leaves,  btfides  other  ufes,  may  be 
employed  as  tea ;  the  flowers  improve  the  tafte  of  brandy, 
and  give  it  a  flavour  like  that  of  peaches,  &c.  The  moft  in\- 
portant  part,  however,  is  the  feeds.  The  author  dcfcrlbed 
the  method  of  cultivating  this  plant,  and  alfo  of  jircfervingit. 
Profclfor  Trommfdorf  at  Erfort  tranfmittcd  a  paper  entitled, 
"  Colleftions  towards  a  more  accurate  knowledge  of  the 
nature  of  Strontian  earth." 

FRANCE. 

TN  the  public  fitting  of  the  National  Inftitute  Vende- 
miaire  15,  after  an  account  had  been  read,  by  the  fecrctary 
of  each  clafs,  of  the  labours  of  the  Inflitute,  C.  Camus  gave 
an  account  of  the  labours  undertaken  by  the  Inftitute  as  a 
body,  or  executed  under  its  dire<^lion. 

C.  Cuvier  read  a  learned  though  fimple  and  clear  memoir 
on  an  animal,  bones  of  which  are  found  in  the  plafter  Hone 
in  the  neighbourhood  of  Paris.  He  began  by  explaining 
how  a  fingle  bone,  efpecially  if  it  belong  to  the  head,  or  an 
articulation,  is  fufficient  to  make  known  vcn,'  nearlv  the 
whole  ftruclure  of  an  animal,  refpecling  which  naiuralifts 
have  no  other  knowledge.  A  tooth,  for  example,  faid  he, 
indicates  whether  an  animal  is  carnivorous,  or  feeds  upon 
vegetables.  If  it  is  carnivorous,  its  ftomach  is  formed  in  a 
certain  manner;  the  animal  unites  with  the  means  of  attaci 
and  defence  the  agility  neceflary  to  reach  its  prey :  its  feet 
muft  have  a  certain  form  :  in  a  word,  it  has  all  the  habits 
common  to  that  kind  of  animals,  Sec.  After  explaining 
this  principle,  C.  Cuvier  applied  it  to  the  bones  found  in 
the  quarries  of  plallcr  ftone,  and  which  are  fo  abundant 
that  not  a  decade  pafles  but  the  workmen  break  feveral  of 
them  in  digging  out  the  ftones.  He  examined  a  great  many 
of  thefe  bones,  and  thinks  himfelf  authorifed  to  aflTert,  that 
they  belong  to  a  graminivorous  animal  fimilar  to  the  camel, 
not  now  exifting  alive  in  any  known  country. 

C.]pe- 
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C.  Defcflarts  produced  fome  new  facls  in  fupport  of  his 
fyftem,  that  the  natural  fmall-pox  may  be  rendered  much 
more  favourable  by  the  proper  ufe  of  fome  mercurial  appli- 
cations. He,  however,  exprefled  a  wiih  of  feeing  inocu- 
lation become  more  general,  and  that  this  cruel  malady 
may  be  altogether  deftroyed  by  weakening  its  malifniitv. 

C.  Bougainville,  diftinguifhed  both  as  a  writer  and  a  na- 
vigator, read  the  firft  part  of  his  Hiftorical  Effay  on  Ancient 
and  Modern  Navigation  in  high  northern  latitudes, 

C.  Langles  read  a  memoir  on  the  language  and  literature 
of  the  Arabs. 

C.  Lacepede  (hewed,  from  the  induftrv'  difplaved  bv  birds 
in  the  ftrucSlure  of  their  neits,  the  meafure  of  the  different 
degrees  of  their  inftinct,  and  of  the  attachment  they  have 
to  their  females  and  young. 

A  friend  read  for  C.  Roedercr  an  explanation  of  the  mo- 
tives which  induced  his  clafs  to  propofe  as  the  fubject  of  a 
prize,  *'  An  examination  of  the  inftitutions  bed  calculated 
to  lay  a  foundation  for  morality  among  nations," 

C.  Fourcroy  gave  the  refult  of  fome  experiments  which 
he  made  in  concert  with  C.  Vauquelin,  to  analife  the  Hone 
formed  in  the  human  bladder.  Thefe  two  chemifts  think 
it  poffible  to  dilTolve  in  the  living  fubject  this  fatal  accumu- 
lation, wh'ch  occalions  the  moll  acute  pains;  and  they  hope 
that  the  refult  of  their  labours  will  render  unneceffary  in 
moft  cafes  the  dangerous  operation  of  cutting  *.  This  will 
foim  a  new  benefit  of  chemiftry,  already  fo  ufeful  in  its  ap- 
plication to  the  arts  of  indurtn% 

The  fitting  was  terminated  by  C.  Ducis  reading  his  Epiire 
h  Vten  on  the  great  revolution  which  has  taken  place  in. 
painting  iince  the  middle  of  the  prefent  centun,-,  a  revolu- 
tion which  he  chiefly  afcribcd  to  the  precepts  and  examples 
of  Vien. 

*  Warrir  impregnated  with  carbonic  acid  gas,  and  drank  for  fome  time 
as  a  common  beverage,  has  been  found  to  diflblve  the  ftone.    Edit. 
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THE  plants  brought  from  America  and  the  Weft  Indlea 
by  Captain  Baudin,  and  contained  in  a  hundred  and  fifty 
boxes,  are  in  a  high  ftate  of  vegetation.  Several  of  them 
have  produced  flowers,  fuch  as  a  fpecies  of  bignonia,  {big^ 
ncn'ui  pcfU(ii>bjllulA.)  Its  flowers,  of  aflefli  colour,  are  larger 
tlian  thofc  of  the  catalpa,  and  have  the  fame  form.  A  kind 
of  lournefartia,  which  appears  new  ;  an  euphorbia^  the  leaves 
of  which  are  of  an  agreeable  green  colour,  and  have  a  little 
refemblancc  Lo  thofe  of  the  fiimach  ;  and,  laftly,  ihcjatropha 
gojjip'ifol'ia  L.     The  lall;  has  begun  to  exjubit  fruit. 

Among  this  great  vajicty  of  foreign  trees  there  arc  fome 
which  it  is  hoped  may  be  naturalifed  in  the  fouthern  de- 
partments of  France,  fuch  as  the  alligator  pear  {laurus  pcr- 
jca  L),  a  tree  which  the  Spaniards  tranfplanted  from  the  New 
World  to  the  kingdom  of  Valencia,  where  it  produces  fi-uit. 
Its  fruit  is  pulpy,  of  the  flzc  of  a  very  large  pear,  and  is  eat 
with  fait  and  pepper.  The  papaw  tree  [carica  papaya  L), 
There  are  alfo  ieveral  alimentary  plants,  fuch  as  two  kinds 
of  yams,  diojcorca  alata  and  dioj'corea  aculeata,  with  the 
white  and  red  potatoe,  convolvulus  batatas,  Sec. 

Among  the  curious  plants  are  remarked  in  particular  a 
fpecies  of  fern,  the  ftem  of  which  is  three  feet  and  a  half  in 
height  and  three  inches  in  diameter,  and  is  at  prefent  termi- 
nated by  two  leaves  more  than  two  feet  in  length,  and  hav- 
ing very  fine  and  equal  divifions. 

The  four  kinds  of  palms  begin  to  flioot,  and  above  all  the 
cabbage  palm.  Thefe  majeftic  trees  feem  likely  to  become 
naturalifed  to  the  climate  of  France. 

A  SINGULAR  PHENOMENON  IN  REGARD  TO  CREAM. 

The  following  Angular  phenomenon  is  announced  in  the 
Journal  dc  Phyjiqice^  Thcrniidor  6th,  1798,  by  Cit.  de  Se- 
rain  ojfic'ur  de  fanti  at  Saintes.— "  This  fummcr  I  was  wit- 
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no  Medicine, 

nefs  to  an  extraordinary  fa6l,  to  me  totally  new,  and  whlcti^ 
in  my  opinion,  cannot  eafily  be  accounted  for.  One  day 
when  fome  people  in  this  neighbourhood  were  preparing  to 
churn  butter,  they  were  aficniflied  to  find  all  the  cream  of  a 
fine  Pruffian-blue  colour.  The  cafeous  part  was  only  blueifh. 
Every  attempt  lo  difcover  the  caufe  of  this  extraordinary  co- 
lour was  fruit^efs,  though  the  cream  exhibited  the  fame  ap- 
pearance for  nearly  three  months.  It  cannot  be  afcribed  to 
the  veflels  in  which  the  milk  was  generally  preferved,  as 
tijey  were  always  kept  perfectly  clean,  and  covered  with  fir- 
boai?ds.  The  cows  were  in  exceeding  good  health,  and  fed 
an  meadows  on  which  they  had  grazed  for  feveral  years. 
This  milk  was  ufed  as  food  w'.thout  any  hart  enfuing,  and 
it  betrayed  no  particular  tafte ;  but  the  cream  and  cafeous 
parts  were  thrown  away,  as  they  infpired  fome  dread.  The 
cream  gradually  changed  its  colour ;  but  this  could  not  be 
afcribed  to  the  means  employed  during  the  continuance  of 
the  pheiiomenon,  means  indeed  fo  ridiculous  that  I  do  not 
think  it  worth  while  to  detail  them. 

*'  In  the  Ephemerides  of  the  Curious  of  Nature,  Dec.  2d, 
1688,  we  find  inflances  of  milk  being  coloured  green,  black, 
ted,  and  yellow;  but  I  am  acquainted  with  no  obfervatioa 
fimilar  to  that  above  mentioned.'* 

JIEDICIXEj    SUKGERY,    ScC, 

A  fmall  Avork,  conlifting  of  30  pages  octavo,  has  been 
lately  printed  at  Vienna,  and  diftributed  gratis  :  entitled, 
*'  An  account  of  the  iimple  means  employed  in  the  Hofpital 
of  St.  Anthony  at  Smyrna  to  cure  the  Plague,  and  preferve 
People  from  its  infection.  By  Leopold  Count  von  Berch- 
told,  knight  of  the  military  order  of  St.  Stephen  of  Tuf- 
cany.'*  Mr.  Baldwin,  the  Britiili  conlul  at  Cairo,  hav- 
ing found  by  repeated  experiments  that  rubbing  the  whole 
body' with  warm  oil  was  the  furell  means  to  cure  the  plague, 
as  well  as  to  guard  againft  its  infection;  a  Francifcan 
clergyman,  overfeer  of  the  Hofpital  of  St.  Anthony,  had, 
in  confequence  of  this   information,  employed   the   fame 

ttieans 


Surgery,  &:.  tif 

means  with  the  happieft  effecls.  To  make  known  this  djf-t 
covery,  of  fo  much  importance  to  thofe  nations  that  carry  on 
trade  in  the  Levant,  and  with  the  eoaft  of  Barbar)-,  Count 
Bcrchtold  refolved  to  publii'h  the  procefs;  of  which  3000 
copies  have  been  printed  in  the  German,  as  many  in  the 
Italian,  and  6000  in  the  Turklfh  language.  The  work 
contains  an  account  of  the  method  of  ufing  the  oil,  with 
fome  obfervations  on  the  regimen  proper  for  patients  at- 
tacked by  this  difcafe ;  and  an  Appendix,  containing  cer- 
tificates of  cures  already  performed,  and  a  lift  of  the  places 
where  the  above  method  has  been  praAifcd  with  fuccefs. 

In  a  little  traft  juft  publifhed  by  Dr.  Tazwell  (fecretary 
to  Mr.  Geary,  the  late  American  minifter,)  at  Paris,  a  new 
method  is  announced  of  employing  the  nitrous  acid  in  the 
fyphilis,  which  we  are  informed  has  been  ufed  with  great 
fuccefs  at  Paris.  As  it  is  there  conceived  to  be  an  improve- 
ment upon  the  prefent  modes  of  admiuiftering  oxygen  in 
fyphilitic  ulcers,  &cc,  and  as  the  practice  with  the  nitrous 
acid  is  at  prefent  a  fubjefk  of  fome  controverfy,  it  may  not 
be  unworthy  of  the  attention  of  our  medical  readers.  Dr. 
Tazwell's  formula  is  as  follov/s : 

Oxygenated  Ointment  f'ln'uented  by  AlyonJ . 

R.  Take  hogs  lard  lib.  j.  melt  it  over  a  flow  fire,  and  thea 
add  of  nitric  acid  (of  32  degrees)  5  ij.  Keep  carefully  ftir- 
ring  the  mixture  over  the  fire  with  a  glafs  rod  till  it  begin* 
to  boil,  and  then  fet  it  by  to  cool. 

It  is  of  great  benefit  in  cafes  of  fyphilitic  ulcers,  herpes, 
and  pfora. 

The  author  adds  the  following  note :  "  This  prefcription 
\yas  communicated  to  me  in  the  month  of  Prairial,  laft  year,, 
by  my  worthy  friend  the  inventor,  who  has  fince  publiftied. 
it  in  his  work  entitled  E/Jai  fur  les  proprietes  medicinales  dc 
V oxygen,  which  has  juft  appeared. 

M.  Herbolt,  an  eminent  accoucheur  at  Copenhagen,  fays 
he,  has  made  a  difcovery  highly  intcrefting  to  humanity. 

Repeated 
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Repeated  experiments  have  convinced  him  that  one  of  the 
moft  frequent  caufcs  of  the  apparent  death  of  fo  many  new- 
born children,  arifes  from  the  trachea  being  filled  with 
water  ;  and  that  they  might  in  general  be  faved,  by  giving^ 
them  fuch  a  pofition  that  the  water  fliould  run  out.  Of 
thirteen  children  confidered  as  dead,  and  which  were  com- 
mitted to  his  carcj  twelve  were  reftored  to  life  by  the  above 
fimple  means. 

The  above  is  announced  in  a  foreign  Journal,  but  appears 
•evidently  to  be  founded  upon  fome  miftake.  By  the  experi- 
ments of  Dr.  Goodwyn  it  appears  impofhble  that  water  can 
of  itfelf  in  any  cafe  enter  the  trachea  :  even  drowned  peo- 
ple are  not  fuffocatcd  by  this  means,  but  bv  the  mere  ex- 
chifion  of  the  oxygen  of  the  atniofpherc  neceflary  to  fupport. 
animal  life.  In  thofe  experiments  in  which  water  has  been 
forced  into  the  trachea,  it  has  always  been  abforbed,  if  the 
animal  was  fuftered  to  live. 

In  our  laft  Number,  (p.  426.)  by  amiftake  of  the  Printer, 
the  following  obfervation  was  omitted  after  the  article  on  the^ 
produdion  of  cold  by  comprcfled  air : 

The  explanation  given  of  the  phenomena  in  the  Journal 
de  Phyfique,  from  which  we  extradted  this  article,  is  inad- 
miifible  in  the  prefent  inftance ;  for  it  has  been  proved  by 
Dr.  Darwin's  experiments,  publifhed  in  the  Philofophical 
Tranfaftions,  that  cold  is  produced  by  compreffing  air  even 
where  water  is  not  prefent,  and  that  the  heat  of  the  air  is 
abfolutely  fqueezed  out  by  condenfation,  and  paffes  out 
through  the  lublUnce  of  the  conuenfer.  The  comprefled 
air  therefore,  when  allowed  to  efcape,  muft  rob  water,  or 
any  fubftance  with  which  it  comes  in  conta6l,  of  a  portiou 
of  its  heat. 
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X.  Di'fcriplion  of  the  Equus  Heiivonus  or  Dfliiggetai  of  ths 
Eqjlern  Defrts  of  Middle  Jfa  * .  By  Profefjbr  Pallas. 
Frdm  Neue  Nordifche  Beytragc,  Vol.  II. 

IS  AtURALTSTS  hitherto  have  diftiriguiflied  only  three 
Ipecics  of  the  genus  horfe,  or  animals  which  have  not 
cloven  hoofs,  viz.  tlic  horfe  and  the  afs,  which  are  both 
found  wild  in  the  defert  regions  of  Alia,  and  the  beautiful 
Ih'iped  zebra  t,  which,  with  fo  many  other  lingular  animals, 
is  peculiar  to  Africa.  I  have  had  an  opportunity,  however, 
of  becoming'acquaintcd  with  a  fourth  fpecies  (Plate  W.  fig.  a.) 
the  Mogul  name  of  which  has  been  long  known  in  Europe. 
But  refpecling  this  animal  zoologifts  as  yet  have  been  under 
great  doubts ;  becaufe  the  accounts  given  of  it  were  either 
defective  or  little  to  be  depended  on,  as  might  readily  be  ex- 

'     *■■  See  Profuflbr  Pallas's  Travels,  in   the  original,   p.  217;  zni  h'ova 
C'jrimeht.  Pctropol.  torn,  xix.  p.  394.  tab.  7.    Equus  Hcmionus. 

t  It  has  been  proved  by  Dr.  Spaimaiin  thnt  thofe, animals,  before  con- 
fiilered  by  naturalifis  as  the  males  of  the  zebra,  are  a  particular  fj^ecies, 
which  rove  about  in  herds ;  and,  cis  ifcquently,  form  the  f/fth  kind  of 
joHdufiguIa.  They  arc  called,  at  the  Cape,  by  the  Hott:entct  rame  of 
quagga. 

Vol.  ir.  I  peaed 
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pe6led  in  regard  to  an  animal  fo  fvvift,  and  at  the  fame  time' 
fo  {liy,  that  it  carefully  fliuns  all  inhabited  diftricts,  and  is 
fcarccly  ever  to  be  found  but  in  the  mountainous  dcfert?  ot 
Eaftern  Tartary,  between  Siberia,  Tndia,  and  China.    I  have 
thought  proper  to  give  to  this  animal  the  Greek  name  /jf- 
yniouos)  wliich  the  ancient  Greeks  applied  not  only  to  the 
mule,  bat  alfo  to  a  wild  timid  fpecies,  capable  of  propagat- 
ing, fimilar  in   farm    to  tlic  mule,  which  were,  in  fome 
meafure,  known  to  them,  and  which  probably  were  the  fame 
as  the  tilbiQ-Q-ttal.    Ariitotle  is  the  firft  author  who  mentions 
this  animal,  in  the  fixth  book  of  his  Natural  Hifton,-,  where 
he  diflinguiflics  it  very  clearly  from  that  produced  between 
fhe  horfc  and  the  afs,  or  the  afs  and  the  mare  ;  and  he  gives 
it  the  name  of  hemionos,  becaufe  this  fpecies,  which  were 
ifticn  found  in  a  wild  fl:ate  ijfi  Svria,  and  exceedingly  timid^ 
had  as  great  a  refemblance  to  the  mule  as  the  wild  afs  has  to 
the  tame*.     This  fappofed  fpeoies  of  wild  half-afs^  nine  of 
which  were  brouo-ht  to  Phrvjria,  under  the  reio!;n  of  Phar- 
na'ce?,  where  they  were  long  preferved,  and  of  v.hieh  three 
were  alive  at  the  time  when  Arillotle  wrote,  propagated  re-^ 
gxslarly,  and   were    therefore  a  peculiar   fpecies  and  not  a 
baftard  race.     The  fame  author  mentions  this  eireumftance 
exprefsly,   and  alfo  Syria  tlie  native  country  of  the  animal, 
in  the  twenty-fourth  cliapterf.     This  animal,  admitted  by 
Theophraftus,  is  mentioned   likewife  by  Pliny  %,  ^vho  gives 
Theophraftus  as   jjis  authority;  and  it  is  probable  alfo  that 
^-Elian  alludes  to  it  in  a  paffags  wiiere  he  fays :   "  In  India 
there  are  htrdL^  of  wild  horfes  and  wild  afles;  and  the  wild 

i-TSTta  Jtai  ov»,  J|ucw»  Ja  Tnv  o^jy,  Hc-'r^t^  xai  q\  ay^:oi  hoi  isfai  rut  V^SfSf,  ott* 
Tivcj  ofjiciOTzn;  >,i^£i;rH  l»e"iv,  Lc'irtf  oi  tv.i  a>fiO'  **•  iulovai,  rm  Ta.-^u~wrA 
Jltt+E^WTBj,     aSrai  ai   rt-tr-vn    ytr,2irt>    tj    aliAsXctic    co/ajiw  5i   r,^0:v  yap  Tivf;  eif 

-co  nsa-y.aiSt  V  iv.ia  'icrtiv  &.•{  fcc-iv.     Arillot.  Hift.  Aiiimil.  lib.vi.cip.  36. 

+   Ai  It  it  rr.  itti'-a.  Tn  i";rif  ♦cjv.'zi;}  r^'Aii'.i.  X(i.  •3;^£i;;vt«»  x«t  TWTtfirii'.     Lib.  vk 

1  Hift.  >'«r,  iib,  viii,  cap.  a 4, 
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marcs  copulate  readily  with  the  latter,  and  produce  mules  of 
a  red  fox  colour,  which  are  exceedingly  fwift.  They  arc 
very  untraclablc ;  and  when  caught  in  gins  are  fometimes 
carried  to  the  king  of  the  Prafians.  Thofe  of  two  years  oldj 
or  under,  can  be  tamed  ;  but  the  old  ones  are  as  wild  as  the 
fierceft  of  the  carnivorous  animals*." 

For  the  carlicll  account  of  the  exigence  of  this  fpecies  of 
the  horfe  in  modern  times,  we  are  indebted  to  the  dilio-ent 

O 

Meflcrfchmidt,  who  from  the  year  1720  to  1726  travelled 
through  Siberia,  by  command  of  Peter  I.  for  the  purpofc  of 
making  difcoveries  in  natural  hiftory.  Befides  this  traveller 
and  Gmelin,  who  explored  the  fame  diftrifts  twenty  years 
after,  no  one  before  me  has  had  an  opportur-zt}  ::f  examining 
this  animal  \\n\\\  the  eye  of  a  naturalilh  MeiTerfchmidt  dif- 
tinguifhes  the  dfhigg"etai,  very  properly,  from  the  horfe  and 
the  afs  ;  and  notices  it  in  his  Xeniuin  IJidis  Sibiric^e,  or  Ca- 
talogue of  the  natural  produclions  of  Siberia ;  the  manufcript 
of  which  is  ftill  to  be  feen  in  the  academy  of  Peterfburo-hf, 
under  the  name  of  Mulus  dauuricus  Jcecundus  Arifiotelis-, 
Cappadocicus  Ere/iiy  which  name  was  employed  in  the 
printed  catalogue  of  the  collcftion  of  natural  curiofities  at 
Peterfburgh,  where  a  ftuffcd  Ikin  of  it,  deftroyed  afterwards 
by  a  fire,  was  preferved,  and  which  BufTon  has  improperly 
taken  for  an  obfcure  definition  of  the  onager  or  proper  wild 

«v»)v  T«?  rrtitiiq  i-rroixim-/  intiya;  yiynf.,  xai  iifis-Sai  t<)  /wijei,  xa*  t.'xteiv  a^jwh; 
if  reraj  aisutri  i.-ra,  a.ya,yt:r6a.i    tS    TiV    Tlfntcriuv    ^Hftf.U    <f>««"    yuti    ^.irtiq  (aIj 

hr,:lut  ;tai  e-x^v.o^LyxTi  f^r.l-  h.     jElian.  de  Animal,   lib.  xvi.  cap.  9. 

f  Catalogus  Mufai  Petropolit.  tom.  i.  par.  i.  p.  335.  In  the  abov^- 
mentioned  Xen'rum  Ifidisy  Meflcrfchmidt  gives  to  this  animal,  befides  the 
Mogul  name,  which  he  writes  tzigiih.ii,  the  Tangut  appellation  kjcbing, 
and  the  Indian  kitfchara  or  d/hengli-kitfcbaiab.  But  when  he  wifhes  to 
apply  to  it  alfo  the  parad  of  the  Bible,  the  haniar  iivafchi  of  the  .Arabians, 
the  thar-kurah  of  the  Perfiaus,  and  tlie  kolan  or  kulann  of  the  Tartars,  h& 
evidently  confounds  the  ona^c  of  '^'•'^  afs  with  the  djbi^getai, 
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afs*.  The  dcfcription  given  of  this  animal  by  Mefrcrfchmi iW^ 
which,  as  he  fays  in  his  journal,  was  made  from  three  that 
had  been  fliot,  is  all,  except  what  is  infertcd  in  the  faid 
journal,  uufortimately  for  the  farther  oftcolog}' of  the  dflng^ 
gt'taiy  now  loft ;  and  this  dcfcription,  as  well  as  the  iounial, 
has  never  yet  been  printed. 

Gmeiin,  v.hcn  in  Dauuria,  did  every  thing  in  his  power 
by  lending  out  hunting  parties  to  procure  one  of  thefe  ani- 
mals, but  without  fuccefsf.  Afterwards,  however,  by  the 
care  of  his  friend  and  fellow-traveller  Muller,  he  had  an  op- 
portunitv,  in  returning  from  the  Lena,  to  draw  up  a  defcrip- 
tion  of  this  animal  at  Irkuzk;  but  this  dcfcription,  which 
ftill  lies  in  manufcript  among  other  papers,  is  fo  unintelli- 
gible, that  it  is  almoft  ufclefs  for  the  naturalifts  of  the  prefcnt 
day.  Zoologx,  in  general,  was  not  Miillcr's  principal  ta- 
lent; and  however  much  fervice  he  may  have  rendered  to 
botany,  his  defcriptions  of  animals,  as  may  be  feen  by  the 
fpecimens  publiilied,  are  exceedingly  defective.  During  my 
travels  through  Siberia,  I  confidered  this  animal  as  almolt 
unknown ;  for  the  Jefuit  millionaries,  who  on  various  oc- 
cafions  have  made  e>;curfions  from  China  into  the  Mogul 
provinces,  fay  little  more  of  it,  in  the  accounts  of  their 
•travels,  than  merely  to  mention  its  name;];. 
,  ■  I  was  at  .great  pains  therefore,  and  fpared  no  expencc 
during  my  travels,  particularly  when  in  the  neighbourhood 
cfthe  folltary  deferts  on  the  borders  of  the  Ruffian  empire,  to 
procure  the  onager  or  v.  ild  afs^  as  vrell  as  the  djhtggelai, 
and  to  acquire  a  more  accurate  knov.ledge  of  thefe  animals. 
All  my  exertions,  however,  were  attended  with  no  fuccefs, 
till  I  arrived,  in  the  fpring  of  the  year  1772,  in  the  moft 
■  diftant  diftrici  of  Dauuria,  v/hich  begins  bctv.een  the  rivers 

♦  Hift.  Nar.  tom.  xxiv.  p.  6,  r:cte. 

i"  Reife  (lurch  SibirHi:,  nart  2,  p.  107,  where  a  Ihort  but  accurate  de- 
fciiption  of  this  animal  is  inferred  from  the  infcrmstion  of  the  Mcgjis. 

:[  Wild  mules  are  mentioned  under  the  Chinefenameof>'^-/(3-{/Z"if,  which 
expreffes  that  appellation,  by  Du  Haidein  liis  Defcriptioo  of  China. 

Onon 


Difcripiion  of  the  Equus  Hcmonua.  ity 

Onon  and  Argun,  and  extends  foutlnvards  towards  t\\c. 
country  of  llic  Moguls  and  the  great  dcfcrt  of  Gobi.  In 
thefe  waftes,  which  are  very  thinly  inhal)ited,  wlicrc  Mef- 
licrfchmidt  and  (imtlin  became  acquainted  \^ith  the  dfliig- ' 
getai,  I  was  lb  fcrtunate  as  to  obtain  a  defcription  of  this 
rare  animal.  The  neighbourhood  of  the  river  Ar^un  \i  the 
partA\ithin  the  boundaries  of  Siberia  where  thefe  animals 
arc  dill  to  be  found  ;  for  they  have  long  fince  retired  from 
the  relt  of  Dauuria,  where  thev  once  abounded,  to  the  Mo- 
gul deferts,  on  account  of  the  increafe  of  population  in 
the  former.  They  frequent,  in  general,  the  whole  extent 
f>f  the  defert  of  Gobi,  as  far  as  the  boundaries  of  Thi- 
bet and  India;  but  they  arc  mod:  abundant  in  the  dry 
plains  near  the  lake  Tarei,  which  aft'ord  plenty  of  herbs  and 
pools  of  fait  water,  and  in  the  hilly  dirtri6l3  of  Abagaitu. 
The  rcll  of  Dauuria  abounds  with  rocky  and  high  moun- 
tains covered  with  fnow,  which,  as  well  as  diftricts  covered 
with  wood,  thefe  animals  never  frequent. 

Thefe  animals  were  found  formerly  in  herds  in  the  dif- 
trlfts  near  the  Argun.  At  prefeirt,  however,  none  are  fccn 
there  but  fmgle  ones  which  have  ftrayed,  or  fmall  difpcrfed 
herds,  except  when  great  drought  takes  place  in  the  Mogul 
diftricls,  and  drives  them  northwards.  In  the  country  of 
the  Moguls,  on  the  other  hand,  and  particularly  in  the 
above-mentioned  defert  of  Gobi,  they  are  at  all  times  coU 
levied  into  large  herds ;  and  are  well  known  to  the  Moguls 
and  the  Tungufians  under  the  name  of  (i/higgctai,  w  hich 
fio-nifics  long-cared.  They  mud  alfo  extend  themfelves  to 
the  country  of  Soongarey,  becaufe  they  were  known  to  the 
Soongarcy  Calmucs,  whom  I  had  an  opportunity  of  convcriing 
with  on  the  Wolga,  under  the  above  name,  as  an  animal 
totally  different  from  the  wild  afs,  which  they  call  kidanj 
and  which  by  the  wild  Coflacs  is  called  tahla.  But  in  the 
wcftern  part  of  Great  Tartary  it  appears,  that  the  dfliigge- 
tai  is  never  found ;  for  the  Kirgitians  are  acquainted  with  no 
middle  animal  between  the  wild  horfe  and  their  kulan  or. 
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wild  afs.  It  is  not  improbable  that  the  great  Altai  mountains 
form  the  boundaries  of  its  native  country  on  the  eafi:  towards 
the  extenfive  ridges  of  Thibet  and  India ;  for  the  accounts  of 
travellers  who  have  fpoken  of  wild  affes  in  Syria  and  Perfia, 
are  not  accurate  enough  to  enable  us  to  judge  whether  the 
dfhiggetai  is  found  in  thcfe  countries,  which  I  very  much 
doubt. 

The  dfhiggetai  feeks  the  open  dry  plains  and  the  decli- 
vities of  mountains  covered  v.-ith  good  nourifhing  herbs  and 
grafs,  as  is  the  cafe  with  all  Dauuria  and  the  country  of  thft 
Moguls,  which  are  full  of  mountains.  It  is  faid  that  they 
feldom  approach  the  water,  and  that  they  can  continue  a 
long  time  without  drinking ;  which,  to  an  animal  dellined 
to  live  in  deferts,  where  often  for  a  hundred  werfts  there  is 
not  to  be  found  a  drop  of  drinkable  water,  is  a  very  neceflary 
property. 

The  onager  and  the  wild  horfc  have  yielded  to  the  perfever- 
ance  and  courage  employed  by  man  to  taxne  them,  and  render 
them  fit  for  being  draught  animals,  and  animals  of  burthen ; 
but  the  dfliiggctai,  like  the  African  zebra*,  has  never  yet 
been  tamed,  though  the  Moguls,  who  are  born  horfemen 
and  fliepherds,  have  often  tried  to  breed  foals  of  this  fpecies 
which  they  have  caught.  I  am  however  of  opinion,  that 
we  ought  not  to  abandon  all  hope  of  rendering  the  dfliig- 
gctai a  domeftic  animal,  ifferious  attempts  were  made  in 
Dauuria  on  foals  when  caught  and  fluit  up  in  proper  en- 
clofures,  which  no  wandering  people  have  an  opportunity 
of  doing.  Should  fuch  an  attempt  fucceed,  mankind  would 
procure  in  this  animal,  if  broke  for  riding,  not  only  the 
fleeteil  and  fwifteft  hunter,  but  give  to  the  eaftern  part  of 
Afia,  India  and  China,  in  particular,  where  the  common, 
horfe,  as  is  well  known,  does  not  thrive,  a  far  more  ufeful 
fraught  animal,  becaufe  thefe  regions  are  as  it  were  its  na- 

*  The  opinion  entertained  of  the  impofubility  to  tame  the  zebra  has  been 
however  ccntradifted  by  the  one  reared  at  Lifocn  and  laui^ht  to  draw  in  a 
carriage"     The  cafe  perhaps  will  one  day  be  the  lame  with  the  dlliiggerai. 
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tl've  country.  That  the  fVuitlcIs  attempts  made  by  the  Mo- 
fruls  tlo  not  )M-ov('  the  intia6tablencfs  of  the  dfhiggctai  ap- 
pears {)robahlc  from  this  circuniilauce,  that  ihr.  Kirgifiami 
aHcrt  llie  fame  thiiiir,  on  aecoiint  of  the  fruitlefs  attempts 
fhcv  have  made  in  regard  to  the  onagers  or  wildaircs,  wiiich 
wander  through  their  territories  in  thoufands ;  though  the 
people  of  the  call,  who  live  in  fettled  habitations,  have  not 
onlv  made  ihefe  animals  damcflicated  lince  time  immemorial, 
but,  as  we  fee  by  Varro,  Columella,  Pliny,  and  the  tcili- 
mony  of  other  authors,  employed  with  great  advantage,  in- 
ftead  of  mules,  wild  alfes,  whieh  they  caught  and  tamed. 
Varro  fays  exprefsly  *,  that  the  wild  afs  i«  exceedingly  pro- 
per to  be  ufed  inflead  of  the  mule,  becaufe  it  can  be  cafily 
tamed,  and  never  returns  again  to  its  uild  condition. 

Hitherto  the  dlhiggetai  has  been  only  an  animal  of  the 
chacc  for  the  Moguls  and  Tungufians,  who  confider  its  llclh 
as  their  grcatcfl  dainty,  and  employ  the  flcin  to  make  boots. 
It  is,  however,  difficult  to  kill  it ;  for,  on  account  of  the 
kecnnefs  of  its  fight  and  th'-  acutenefs  of  its  fmell,  by  the 
latter  of  which,  if  to  the  leeward,  it  can  difcover  a  man  at 
the  diftance  of  feveral  wcrfts,  it  feldom  lets  the  hunters  get 
within  fliot.  When  running,  it  is  impoffible  for  the  fleeteft 
horfe  to  overtake  it ;  and  therefore  it  is  feldom  caught  during 
the  hunting  excurfions  of  the  Moguls,  which  they  call  oblazu.^ 
but  muft  be  fliot,  by  lying  in  wait  for  it ;  which  can  be  bed 
done  in  the  neighbourhood  of  the  Ilreanis  or  pools  to  which 
it  repairs  to  drink,  or  ofthefpots  where  it  comes  to  lick  fait. 
TheMoouls,  however,  are  laid  to  have  remarked,  that  dur- 
ino-  rainy  and  ftormy  weather  the  dniiggetai  becomes,  as  it 
were,  ftupid,  and  neither  fees  nof  fmells  the  hunters  fo  well 
.as  at  other  times.  The  ftallions,  which  conduct  herds  more 
or  lefs  numerous  of  females  and  young  ones  of  from  one  to 
two  vears  old,  are  exceedingly  vigilant ;  keep  their  females 
together  with  the  moft  jealous  carej  drive  from  the  herd  the 
yqung  ftallions  w-hich  begin  to  fliow  a  defire  for  the  females; 

*  Dc  ReRufl--  lil^.  ii.  cap.  6. 
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and  are  always  on  the  watch  to  guard  agalnft  being  furpvlfcd. 
When  they  obferve  any  thing  uncommon  at  a  diftance,  the 
male  immediately  Iprings  forwards ;  endeavours,  by  making 
a  tour,  to  approach  fo  near  the  obje6l  as  to  difcovcr  the  dan- 
ger, and  for  that  purpofe  advances  two  or  three  times 
towards  the  hunters,  who  lie  clofe  to  the  ground  on  their 
bellies.  On  fuch  occafions  fome  of  them  are  fliot ;  the  herd 
then  difperfe,  and  for  fome  time  aifprd  good  fport  to  the 
huntfmen.  If  the  male,  however,  obferves  the  danger,  he 
makes  the  herd  which  he  left  behind  him  betake  thcm- 
felves  to  flight  with  incredible  velocity.  The  Moguls  fpeak 
of  this  velocity  with  aftonifliment ;  and,  in  general,  the 
dfhiggetai  is  confidered  as  the  fwifteft  of  all  the  wild  animals 
of  their  country :  for  this  reafon  the  people  of  Thibet  affign 
it,  inftead  of  a  riding  horie,  to  chavvnw,  their  god  of  fire  and 
of  war. 

The  dfhiggetai  alv/ays  carries  its  head  erecl,  as  reprefenteJ 
in  the  plate ;  when  running,  throws  it  entirely  back,  in  order 
that  it  may  fee  better  behind  it;  and  bears  its  tail  erect. 
It  has  a  particular  kind  of  neighing,  which  is  louder  and 
fliriiler  than  that  of  a  horfe.  The  herds  by  which  old  males 
are  attended  confift  often  of  more  than  twenty,  males  and 
females ;  though,  in  general,  they  are  lefs  numerous,  as  many 
males  have  no  more  than  ^ivt  or  ten  females.  Young  males 
driven  from  old  herds  generally  follow  them  at  a  diftance, 
till  they  have  enticed  from  them  one  or  more  females,  or 
have  found  fome  that  have  ftraved  from  other  herds,  and 
thus  procure  to  themfclves  a  few  followers.  At  the  cover- 
ing feafon  the  old  males  feparate  from  their  herds  the  young 
females  not  yet  hot.  The  Moguls  are  faid  to  have  remarked 
alfo,  that  thcfe  half-afi'es  fometimes  entice  away  mares  frona 
the  troops  of  tame  horfes  which  wander  about  in  thcfe  dif- 
tricls,  and  add  them  to';thcir  feraglio.  Of  this,  however, 
I  am  not  fully  convinced;  though,  on  account, of  the  great 
fmiilarity  and  likenefs  in  regard  to  fizc  which  the  dfliiggetai 
i'as  with  the  Mc^^al  horfe?,  procreation  niuft  be  much  eafier 
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liotween  them  than  between  the  horfe  and  the  afs,  ami  muft 
hii  always  more  fruitful ;  fo  that  iftlic  horfe  were  not  known 
in  his  wild  liatc,  and  if  chara«5lcrifing  marks  of  a  particular 
iy/ocics  were  not  vifihle  in  th'j  dCniffgetai,  on  account  of  this 
great  fimilarity,  we  might  with  nuioh  more  rcafon  confidcr 
the  dfliiggetai  for  the  wild  (lock  of  our  horfe  than  the  vounger 
Gmclin  confidered  the  wild  horfe  as  the  common  ilock  of 
the  horfe  and  afs*,  which,  however,  befides  tho  moufe  co- 
lour ohfervcd  by  Gmclin,  w  hich  is  not  always  uniform,  has 
nothing  in  common  with  the  afs. 

[To  be  coacludcJ  in  t!  e  next  Number.] 


II.  Ohjirvathns  on  Animal  Fat  and  the  Caufes  of  Corpu- 
lency. By  Dr.  Coi>^pET.  From  the  Journal  de  Phy- 
fique,  Vendcmiairc  An.  7. 

JTIlXIMAL  fat  examined  by  the  niicrofcope  feems  to  ex- 
hibit ycllowifli  veficles,  formed  of  a  very  thin  and  tranfparent 
pellicle,  which  contain  an  oily  fluid.  No  pores  can  be  ob-. 
ferved  in  it,  and  no  pcrfon  but  Maipighi  has  been  able  to 
difcovcr  what  are  called  its  adipofe  ducts  (duEtus  adipoji)^ 
In  certain  cafes,  however,  fat  is  abforbed,  and  in  general  it 
feems  to  undergo  eonftant  changes :  the  (kins  of  the  negroes 
-ftcr  violent  exercife  exhale  an  oily  odour. 

The  veficles  of  fat  are  different  indifferent  animals.  Wolf 
of  Pcterfl)urgh  obferved  that  the  fat  of  a  pullet  is  contained 
in  veficles  fmaller  than  thofe  of  any  other  animal  :  thofe  of 
the  goofe  are  larger,  and  ranged  w  ith  more  regularity.  The 
next  in  order  are  thofe  of  man  ;  but,  according  to  Wolf, 
the  moft  cor.fidcrable  are  thofe  of  the  hog.  Thefe  veficles 
arc  contained  in  the  interfaces  or  fmall  fpaces  in  the  cellular 

•"See  Sam.  Gort!.  Gmelin's  Rdfe  dwcb  Rvjjlautl,  part  i.  p.  47.  Com- 
jKirc,  alfo,  what  I  have  faid  of  wild  horfcs  in  my  Travels,  pait  1.  p.  211, 
27;  ;  part  ii.  p.  642,  and  pnrt  iii.  p.  cct. 
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tiffue,  but  are  not  found  equally  difperfed  throughout  everj.^ 
part  of  the  body.  Fat  is  found  in  a  pretty  confiucrablc- 
quantity  in  certain  cavities  of  the  body,  as  in  the  orbits  of 
the  eyes,  near  the  reins,  in  the  epiploon,  fometimes  at  the 
point  of  the  heart,  Sec.  In  man  there  is  none  about  the 
lungs,  the  penis,  or  the  brain.  Some  is  contained  in  the 
laft-mentioned  organ  in  the  cold-blooded  animals :  in  the 
fea-dog,  the  ray,  and  many  other  fiflies,  the  fat  is  mixed 
u'ith  the  parenchyme  of  the  liver,  to  which  it  gives  confi- 
derable  bulk :  in  birds  and  animals  that  feed  on  vegetable 
fubftances,  it  is  found  around  the  reins.  The  fat  of  fifhes  is 
more  liquid  than  that  of  carnivorous  quadrupeds  :  that  of 
frugivoroua  animals  has  more  coiififtence  than  the  fat  of 
others. 

The  quantity  of  fat  varies  much  according  to  the  differ- 
ent claffes  of  animals ;  and,  if  we  compare  the  quantity  of 
fat  with  the  bulk  of  the  body,  it  will  be  found  that  fiflies 
exhibit  the  largeft  proportion ;  then  amphibious  animals, 
and  then  the  frugivorous.  The  camivorovis  prefent  the  leafr. 
But  thefe  are  only  general  obfcr\'ations,  v/hich  are  fubjeft  to 
many  exceptions. 

All  the  ufes  of  fat  are  not  yet  known  ;  but  we  know  that 
in  fome  cafes  it  becomes  exhaufied,  and  fupplies  the  placr- 
of  aliment.  Thus,  animals  which  remain  in  a  (late  <^  tor- 
por forfeveral  months  without  taking  nourifnment,  lofe  their 
plump  appearance ;  from  which  it  v.ould  feem  that  tliis  is  a 
refource  provided  for  them  by  nature.  May  it  not  perhaps 
ferve  to  preferve  animal  heat  ?  The  circumftanccs  which 
contribute  to  its  formation  are  ftill  more  obfcure,  and  have 
given  rife  to  many  ingenious  ideas  dignified  with  the  name 
of  h\-pothefes.  One  of  the  moft  probable  is  that  of  Dr. 
Beddocs*,  which  appears  to  me  to  clear  up  many  fa6ls 

'*  Dr.  Coindet  has  done  little  more  than  abridge  from  Dr.  Ecddoes's 
fibfe-ruaiions  en  Calculus,  &c.  though  he  prefixes  his  own  name  to  this 
paper,  and  thus  cafuallv  introduces  the  name  of  the  latter,  as  if  his  writ- 
ings only  tended  to  confinn,  \vhen>  in  fact,  they  are  the  fcocdation  of  the 

coSriHCs  liere "brought  forvyard.    Edit. 
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lilthcrto  inexplicable,  though  it  is  fubjcft  to  many  exceptions, 
as  every  hypolhcfis  mud  be.  The  founcUitlon  on  which  it 
refts  is,  that  whenever  there  is  a  certain  diminution  of  oxy-. 
gen  in  the  animal  fyllcm,  £it  will  be  produced.  The  fol- 
lowing obfervations  feem  to  fupport  this  alTcrlion  :  Tiie 
chemical  analyfis  of  fat  fliows  that  fix  parts  of  it  contain 
near  five  of  carbon  and  one  of  hydrogen,  and  fomc  febacic 
acid.  The  fat  parts  of  animals  differ  from  the  flcflxy  parts 
only  in  this,  that  the  latter  contain  more  oxygen  and  azoU 
By  this  is  explained  the  change  of  mufcles  into  a  fubftance 
like  fpermaceti,  as  profeffor  Fourcroy  remarked  in  the  bury- 
ing ground  of  the  Innocents  at  Paris.  It  has  been  obferved 
alfo,  that  the  fat  augments  at  the  expenee  of  the  mufcles  in 
the  living  body,  and  vice  'vafa^. 

This  want  of  oxygen  coniidercd  as  a  caufe  of  corpulency 
is  indicated  by  the  analogy  which  exifts  between  obefity  and 
the  fea  feur\y,  which  feems  to  be  owing  only  to  a  gradual 
abftraclion  of  a  part  of  the  oxygen  in  the  fyftem.  The  fea 
fcurvy  is  never  announced  by  meagrenefs  ;  on  the  contrary, 
a  fullncfs  of  the  habit  is  the  firft  f\Tnptom  of  that  malady. 
Dr.  Trotter  obferves,  that  when  a  negro  grows  rapidly  cor- 
pulent, he  does  not  fail  to  be  attacked  by  the  fcurvy ;  from 
which,  to  make  ufe  of  a  comparifon  of  Dr.  Beddoes,  it  ap- 
pears that  corpulency  is  to  the  fcurvy  what  cachexy  is  to 
the  dropfy.  All  the  fymptoms  of  the  fcurvy  prove  that  it 
arifes  from  a  privation  of  oxygen :  thus  the  furface  of  the 
body  is  covered  with  livid  fpots,  the  arterial  blood  is  very 
little  florid,  and,  after  death,  the  left  auricle  is  found  filled 
with  venous  blood,  which  Dr.  Goodwin  found  in  animals 
that  had  been  deprived  of  life  by  oxygen.  Dr.  Lind  favs, 
that  when  death  has  been  fudden,  and  that  no  effufion  is 
found  in  the  cavities  of  the  body,  the  auricles  and  the  ven- 
tricles are  fdled  with  blood,  and  efpecially  the  left  fide  of  the 

""  Very  fat   hogs  have  fcarccly  tnufcle   enough  to  perform  locomotion. 
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heart ;  which  is  a  very  remarkable  circuniftance^  fince  that 

fide  rarely  contains  much  blood  after  death. 

According  to  the  experiments  of  Saufflire  and  Humboldt, 
it  appears  that  the  atmofphere  of  the  high  mountains  con- 
tains Icfs  oxygen  than  that  of  the  lower  regions ;  and  this 
explains  why  la  Condamine  was  attacked  with  fcorbutic 
fymptoms  on  the  fummit  of  Pinchina.  Much  fleep  and  in- 
aftivity  are  powerful  caufos  of  corpulencv.  In  that  ftate 
refpiration  is  lefs  frequent,  a  fmaller  quantity  of  oxvgen  is 
abforbed,  and  the  abforption  of  fat  is  diminiflied,  while  the 
fecretion  of  if  is  continually  taking  place.  Leannefs  is  pro- 
duced by  a  contrary  ftate,  that  is  to  fay,  hj  the  effe£l  of  ex- 
ercife :  more  oxygen  is  then  introduced  into  the  fyftem,  and 
the  fat  is  aljforbcd  in  common  with  the  other  fluids. 

People  in  the  country  know  veiy  \\ell  from  experience,  that 
when  they  wifh  to  fatten  poultr)'  they  muft  keep  them  in 
darknefs,  and  mix  with  tlieir  food  fubftances  proper  for  pro- 
longing their  fleep,  fuch  as  tares  or  fpiritous  liquors  *.  An 
obfervation  which  appears  curious  is,  that  the  age  when  the 
fecretion  of  fat  is  moft  confidcrable  is  towards  the  fortieth 
year ;  a  time  when  the  arterial  fyftem  ceafes  to  aft  fuch  a 
confj]dcuous  part  m  the  animal  economy,  either  becaufe  it 
is  then  oflified,  or  ia  part  obliterated,  while  the  venous  fyf- 
tem, becoming  more  and  more  developed,  feems  to  acquire 
that  influence  fo  confidcrable  in  old  age.  Do  arteries  the  ac- 
tion of  which  isvifibly  diminifaed,  furnifli  at  that  period  lefs 
oxygen  to  the  fyftem ;  and  may  not  that  be  the  caufe  of  the 
corpulency  of  middle-aged  people  ? 

It  may  be  objeclcd  that  children,  v/hofe  venous  f/ftcm  ii 

not  yet  developed,  have  however  a  remarkable,  plumpnefs. 

But  thisdifliculty  has  been  refqlved  in  the  following  manner; 

The  venous  blood  when  it  arrivqs  at  the  lungs  undergoes 

jhere  chemical  changes,  too  well  known  to  require  to  be 

■^    ,.  .' 
'^  |n  Portugal,  fowls  are  nor  only  kept  in  the  dark,  but  their  feet  arc  faft- 

c-nfd  to  the  fioor,  fo  as  to:a!!v  to  prevent  ihcir  walking.     Edit. 

here 
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horc  pnrticiihirifed.  It  may  happen  that,  according  as 
rcfpiration  is  mure  or  lei's  pcrfcd,  the  hlood  may  lofe  a  greater 
or  It'fs  quantity  of  carbon  and  liydrogen.  In  proportion  as 
it  lofes  lefs,  the  fecrction  of  the  fat  will  be  more  abundant  5 
this  then  will  afibrd  rai  explanation  of  the  enormous  quan- 
tity of  fat  found  in  ampliibious  animals,  fiihes,  &.c.  in  which 
rel'piration  is  not  fo  perfe<9:,  bccaufe,  being  furroundcd  by 
w  ater,  they  are  not  in  contaft  with  fo  confidcrable  a  quan- 
tity of  oxygen  as  animals  tliat  breathe  in  the  open  air.  They 
retain  then  more  hydrogen  and  carbon,  which  paffing  into 
the  arteries^  occafion  that  confiderablc  I'ecretion  of  fat,  and 
probably  produce  that  voluminous  fizc  of  liver,  found  in  fifhes 
in  which  circulation  is  fuch  thatalmort  all  the  blood  goes  in- 
to the  liver,  cither  to  operate  there  a  fccrction  of  fat  or  of  bile, 
ihc  conftituent  parts  of  which  do  not  differ  much  from  thofe 
of  the  former. 

Children  do  not  refpirc  in  the  uterus,  as  the  foramen  ovale 
is  not  obliterated  till  towards  the  third  or  fourth  year  of  their 
life,  and  fometimes  later :  they  have  for  the  fame  reafon  a 
very  full  habit  of  body.  What  appears  to  confirm  this  opi- 
nion are  the  obfcr\'at!ons  quoted  in  the  Medical  Tranfa6lions 
of  London,  and  there  of  ProfeiVor  Sandifort  of  Leyden,  of 
individuals  remarkable  for  their  corpulency ;  in  whom  it 
was  found,  by  dilVeclion,  that  the  foramen  ovale  was  not 
clofed  up  ;  that  is  to  fay,  that  the  greater  part  of  the  venous 
l)lood  pafled  di really  from  the  right  into  the  left  ventricle,  to 
be  tranfmitted  into  the  aorta,  and  from  thence  into  the  whole 
fyftem,  without  having  undergone  there  any  of  thofe  changes 
which  arc  efletled  on  the  blood  bv  refpiratiorv*.  The  lungs 
in  fuch  individuals  were  diminiflied  in  fize,  and  in  a  ftate 
of  collapfion,  which  indicated  that  they  had  not  dif- 
charged  all  the  fun*!:l:ions  of  rcipiration.  This  theory  feems 
10  tlirow  much  light    on  the  enormous    fize  of  the  liver 

*  To  thefe  caufes  may  be  added  the  frequent  fleep  of  children,  ofitimes 
ia  an  atraofphere  of  diminiflied  purity.     EuiT. 
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in  a  foetus,  and  which  no  one  hitherto  has  been  able  td 

explain. 

Difeafcs  of  the  Hvcr,  fuch  as  fchirrous  tumours,  &c, 
o-enerally  attack  people  \vho  are  more  or  lefs  corpulent. 
The  blood  of  perfons  very  plethoric,  or  very  fat,  is  com- 
monly of  a  darker  colour  and  more  vifcous  than  that  of  lean 
people,  which  is  generally  very  florid.  The  means  of  cure 
afford  a  very  ftrong  argument  in  favour  of  this  hypothefis  j 
for,  though  obefity  be  rarely  the  fubjeft  of  medical  treat- 
ment, yet  fome  phyficians  have  treated  it  like  the  fcurvy, 
with  vegetable  acids,  pulfe.  Sec.  as  affording  more  oxygen. 
It  has  been  remarked,  that  people  who  habitually  drink 
cyder  are  more  meagre  than  thofe  who  ufe  beer,  porter,  or 
other  liquors  of  the  fame  kind. 

There  are  fome  countries,  the  inhabitants  of  which  are 
in  general  corpulent,  as  is  the  cafe  in  Holland,  and  fome 
parts  of  England  :  while  in  others,  as  France,  for  example, 
the  greater  part  of  the  inhabitants  are  thin.  Does  this 
arife  from  the  diticrence  of  food,  or  is  it  not  rather  owing 
to  the  greater  or  lefs  purity  of  the  air  ?  that  is  to  fay,  to  a 
greater  quantity  of  oxygen  contained  in  the  atmofphere? 
The  above  facts  appear  to  explain  the  different  caufes  of 
obefity,  and  to  throw  great  light  on  the  means  of  curing 
various  difcafes,  which  have  hiiherto  bafHed  all  the  effort* 
of  medicine. 


III.  Gn  the  colouring  Matter  of  'vegetable  Juices  and  the  Ac- 
tion exercifed  on  it  by  metallic  SiihJIances  and  their  Oxjds^ 
ivith  a  new  Frocefs  for  obtaining  Lakes  of  more  intenfe  and 
foUd  Colours.  By  Cit.  Guyton.  Read  in  //)r  National 
Infutute  15  Vendem»  An.  6. 


IXNyEUS,  the  great  naturalift  of  the  north,  faid,  tliat 
the  red  colour  of  vegetables  announced  in  them  the  prefenct 
of  an  acid.    It  had  been  long  obferved,  that  the  juice  of  the 

flower 
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fiower  of  the  violet  acquired  iu  tin  veflels  a  beautiful  blue 
fliatlc,  and  the  ufe  of  it  was  recommended  in  pharmacy  for 
the  preparation  of  fyrup  of  violets.  The  original  colour  of 
fyrup  which  had  been  changed  was  upon  this  principle  re- 
Itored  by  long  digeltion  in  tin;  but  few  philofophcrs  paid 
any  attention  to  enquire  into  the  caufe  of  thefe  phenomena, 
and  mv  colleague  Berthollet  mentioned  only  as  a  probability 
in  his  Elements  of  Dyeing,  that  this  effect  refulted  from  a 
combination  oF  the  acid  with  the  oxyd  fornied  at  the  fur- 
face  of  the  tin.  Such  was  the  ftate  of  our  knowledge  on  this 
i'ubjecl,  when,  ftruck  with  the  difference  in  the  colour  of  two 
preparations  of  the  fame  fruit,  I  undertook  a  continued  exa- 
mination of  the  circumftances  ia  which  thefe  changes  took 
place. 

I  fliall  omit  giving  a  detailed  account  of  the  comparative 
■experiments  to  which  I  fucceflively  fubjefted  almoft  all  the 
acid  coloured  fruits,  fuch  as  the  cherry,  the  goofeberr}',  the 
plum,  as  well  as  the  petals  of  flowers,  turnfol,  brafil  wood, 
turmeric,  S:c.  by  treating  them  in  veffels  of  glafs,  porcelain* 
metal,  and  metallic  mixtures,  or  by  holding  them  in  dio-ef- 
tion,  either  on  plates  of  metal  perfeclly  clean,  or  on  metallic 
oxyds.  I  fliall  confine  myfdf  at  prefent  to  refults  which  may 
ferve  to  throu'  fome  light  on  the  theory  of  vegetable  colours, 
or  to  furnifli  the  means  of  applying  them  with  advantage  to 
pi-ocefles  in  the  arts. 

]My  experiments  proved  that  the  red.  colour  of  fruits  evi- 
<tcntly  arifes  from  the  re-action  of  their  peculiar  acid  on  their 
colouring  matter.  That  tin,  in  reviving  or  reftoring  the  co- 
lour of  violets,  only  refumes  by  its  greater  affinity  the  acid 
which  made  it  turn  red.  That  it  i;?  not  only  tin  or  its  oxyd, 
as  has  hitherto  been  fuppofed,  which  exercifes  this  affinity ; 
but  that  lead,  bifmuth,  antimony  and  zinc  produce  the  fame 
cffe6l  5  that  it  is  flill  more  rapid  and  -complete  with  iron ; 
and  that  the  contacl  of  all  thefe  metals  inclines  to  violet. 
Very  fenfibly,  iafufions  which  otherwifc  would  be  of  a  bright 
and  ftrong  red.     That  the  green  and  acid  part  of  fruits  does 

not 
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not  hold  the  colouring  principle,  difpofcd  to  become  red  witK 
acids ;  and  that  the  coloured  part  conceals  the  portion  of  the 
acid  nccefiary  for  maintaining  tlie  Hate  of  re-action,  which 
determines  its  Ihade.  That  if  this  colouring  principle  is  mo- 
dified in  fomc  vegetables  fa  as  to  rcfift  more  or  lefs  acid  or 
alkaline  re-agents,  as  braf  1  wood  in  regard  to  acids,  and 
turnfol  in  regard  to  alkalis,  it  may  be  brought  back  to  that 
condition  J  which  feems  to  indicate  that,  if  not  eifentially,  it 
is  at  lead  originally  of  the  fame  nature.  That  all  metallic 
oxvds  are  not  equally  proper  to  fcize  and  fix  vegetable  co- 
lours ;  that  fome  of  them  feem  to  attack  the  latter  with 
the  greateft  cafe,  while  others  retain  them  only  in  a  very 
■weak  manner.  In  the  lafi;  place,  that  the  new  metal  called 
tungllen  carried  to  theui:noil  degree  of  oxydation,  and  which 
has  not  yet  been  tried  in  that  refpect,*  has  a  decided  advan- 
tage above  all  the  other  metallic  oxv'ds  3  that  it  is  capable 
of  forming  lakes  valuable  for  painting,  which  ftand,  with- 
out alteration,  tcfts  by  lime  water,  the  acetic  acid  or  radical 
vinegar,  fulphurifed  hydrogen  gas,  and  even  to  a  certain 
degree  ox^'genated  muriatic  acid  gas,  that  enemy  of  colours, 
which  fuddefily  burns  them,  and  which,  according  to  the 
expreffion  of  Berthollet,  performs  in  a  few  moments  what  is 
effcfted  in  a  long  time  by  the  combined  aclion  of  air  and 
light.  This  affertion  will  excite  lefs  furprifc,  when  it  is 
known  that  this  is  the  only  one  of  all  the  metallic  oxyds  which 
withflands  the  folvent  power  of  the  three  mineral  acids. 

The  oxyd  of  tungftcn  charges  itfelf  e'afily  with  the  colours 
of  all  vegetables.  Hitherto  I  ha,ve  found  only  one  exception 
in  the  petals  of  the  nl:  ego,  from  which  I  could  not  extraft 
the  beautiful  purple  red,  thcmqh  T  was  unable  to  difcover 
the  caufe  of  my  failure 

In  general  the  lakes  formed  w  ith  this  oxyd  become  darker 
iriftead  of  lighter  \\  hen  diluted,  and  it  is  therefore  nccelTary 
to  foften  the  fliade.  I  have  remarked  that  they  acquired 
alfo  more  intenfity,  when  I  made  the  oxyd  afiume  a  bli 
colour,  by  boiling  it  in.  vinegar.  C,  vou  ISIons,  one  of  my 
■■'■-'•'■     :  colleague-. 
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tolleat^ucs,  bcim:;  informed  of  the  objct'l:  of  my  rcfcarches, 
called  my  atiention  to  the  aloe.  C.  DcsfontaiiKts  was  ft) 
kind  as  to  procure  me  fovcral  fpecics,  but  I  fhall  fpeak  only 
of  that  known  under  tlie  name  of  the  fuccotrine  aloe.  1 
accordingly  tried  experiments  on  this  plant,  one  of  the 
richefl:  in  colour,  though  it  has  not  the  flighted  appearance 
of  it  while  the  equilibrium  of  its  principles  is  maintained  by 
vegetable  life.  The  woody  fibre  which  is  on  the  outfide 
ferves  as  a  covering  to  a  very  vifcous  matter  of  a  whitifh 
green  colour,  weakly  acid 3  but  fcarcily  has  this  matter 
been  expofed  to  the  air  when  it  afl'umes  a  very  lively  purple 
red  colour,  which  becomes  extremely  abundant  by  the  pronrefs 
of  fermentation.  Of  this  matter  I  have  formed  lakes  with 
aluminc,  the  oxyd  of  tin,  and  the  white  oxvd  of  zinc:  but 
none  could  bear  a  comparifon  with  that  prepared  by  means 
of  tungften.  1  liave  no  doubt  that  tlie  oxyd  of  this  new  metal 
may  be  employed  in  the  compofition  of  colours  for  dyeing, 
at  leaft  for  the  dyeing  of  filks  which  are  not  intended  to  be 
fubje6led  to  boiled  leys.  The  oxyd  of  tin  may  be  employed 
for  that  purpofe  with  advantage,  as  it  is  not  eafily  injured  by 
acids:  but  our  oxyd  is  abfolutelv  infoluble. 

I  fliall  conclude  with  a  reflection  which  may  add  foms 
interefl;  to  thefe  rcfearches  : — Wolfram,  from  which  this  oxvd 
is  obtained,  is  found  in  the  territories  of  France*',  feverai 
mines  of  it  are  already  known,  and  the  French  chemifts 
have  been  employed  for  fome  years  in  endeavouring  to 
fimplify  the  procefles  for  freeing  it  from  foreign  fubflances : 
we  hope  then,  that  the  properties  I  have  explained,  will 
fupply  artiflis  with  new  means  to  enfure  duration  to  the  pro- 
ductions of  their  genius,  and  open  a  new  branch  of  national 
induftry. 

*"  It  is  ffiund  ill  abuu'Lnct  in  tl;c  tin  mines  ir>  Coinw^ll.     EciT. 
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IV.  Experiments  and  Ohja-jathns  tcfulirig  to  /Ijo-l'  the  Com- 
fofitiOTi  and  Properties  of  Urinarj'  Concretions.  By  George 
Pearson,  M.D.  F.R.S.  Mead  before  ths  Royal  Societj, 
December  14,  1797.    Fro7n  the  Phllolbphical  Tranfa»i\ion>;. 

[Concluded  from  '.he  laft  Number,  page  ^4..] 

SHALL  next  rulate  fome  experiments,  made  in  order  tu 
obtain  tlie  acid  iublimate  of  Scheele,  or  iithic  acid  of  the  new 
fyftem  of  chemiftry. 

100  grains  of  an  urinar)'^  concretion,  which  had  been  pre- 
vioufly  found  to  contain  principally  the  above  animal  oxide, 
were  introduced  into  a  tube  |  of  an  inch  w  ide ;  which  \A'a«* 
fealed  at  one  end  by  fufion,  and  which  alfo  was  fitly  bent  for 
collefting  fublimate,  and  obtaining  gaz.  The  fealed  end 
was  coated  and  expofed  to  fire,  firft  to  a  low  temperature, 
and  gradually  to  a  very  elevated  one. 

•  I.  Gaz  vvas  difcharged,  which  had  the  fmell  of  burning 
bone. 

2.  Water  appeared  boiling  immediately  over  the  charge, 
which  feemed  to  be  burning,  and  was  turned  black. 

3.  Gaz  was  difcharged,  of  the  fmell  of  empyreumatic 
liquor  cornu  cer-vi,  and  about  half  a  drachm  of  this  liquor 
'Vas  in  the  upper  part  of  the  tube, 

4.  A  brawn  fubliniate  of  carbonate  of  ammoniac  appeared 
in  the  cold  part  of  the  tube ;  but  in  the  hotter  part,  near  the 
charge,  was  tar-like  matter,  and  the  gaz  difcharged  had  a 
very  offenfive  fmell  of  enipyreumatic  animal  oil,  with  which, 
v/as  mixed  that  of  pruflic  r.cid. 

-  The  coated  part  of  the  tube  was  kept  red  hot,  for  forat 
lime  after  gaz  ccafed  to  coitie  over. 

The  quantity  of  gaz  amounted  to  24  ov.nces,  by  meafure ; 
it  confifted  of  nearly  16  ounces  of  carbonic  acid  gaz,  and 
the  reft  was  air,  with  a  larger  proportion  of  nitrogen  gaz 
ihau  is  contained  in  atmofpheric  air, 

S.  There 
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5.  There  was  a  reficluc  of  30  grains,  almoft  pure  carbon  ; 
and  10  crains  of  heavy  black  and  brown  matter,  a  little  above 
the  coated  part  of  the  tube.  In  this  laft-mentioncd  matter 
were  many  fmall  •^\v\\&  Jpictda.  At  about  half  an  inch  above 
the  carbonaceous  refidu'e,  dark  gray  matter  had  been  raifed, 
which  weighed  15  grains. 

This  fublimed  gray  matter  did  nbt  contain  any  ammo- 
niac, nor  throw  dowTi  any  pruffiatc  of  iron,  with  fulphate  of 
iron.  It  reddened  turnfolc  paper  and  tin6lure.  ItdifTolvcd 
in  cauuic  foda;  from  which  folution  nrariatic  acid  precipi- 
tated nothing;  for,  although  on  dropping  it  into  the  folution 
miikinefs  appeared,  the  liquid  foon  grew  clear  agaiil. 

Ten  grains  of  this  fublimate  diifolved  in  four  ounces  of 
boiling  water ;  v.hieh  being  evaporated  to  half  an  ounce^ 
there  was,  on  cooling,  a  copious  depofit  of  \\\\\\z  fpicula* . 
The  fublimate  had  a  fnarp,  but  not  four  tafte.  Being  boiled 
in  muriatic  acid^  and  alfo  in  nitric,  it  did  not  diiTolve  at  all; 
but  remamed,  on  evaporation  to  drynefs,  in  the  fame  ftate  as 
before ;  and  it  muft  be  particularly  obferved,  that  it  left  no 
red  or  pink  matter,  on  evaporating  the  nitric  acid  from  it. 
Sulphuric  acid  did  not  a6l  upon  it  in  the  cold ;  but,  when 
heated,  it  diflblved  it,  without  effervefcence,  from  v/hich  fo- 
lution nothing  was  precipitated  by  cauftic  foda :  on  evapo- 
rating it  to  dryncfs,  black  fumes  arofe,  leaving  behind  only 
a  black  ftain.  This  fublimed  matter  did  not  render  lime 
water  turbid.  Boiled  in  muriatic  acid,  fo  as  to  carr)'  off 
all  but  a  ver\^  little  free  acid,  on  the  addition  of  lime  vv^ater 
-there  was  no  turbid  appearance,  but  miikinefs  enfued  on 
adding  oxalic  acid. 

They/i/VaA?,  in  the  10  grains  of  fublimate  above  men- 
tioned, feemcd  to  be  of  the  fame  nature  as  the  matter  juft 
defcribed. 

The  whole  of  this  fublimate  amounted,  by  eftimation, 
to  18  grains  J  and  I  apprehend  it  is  the  acid  fublimate  of 
Scheele. 

•  *  From  thedepf  'tion  of  thdc^irz//*  by  cooling,  and  from  many  of  the 
following  propcrtjt  .•  tHcy  appear  to  be  anafogous  to  benzoic  acid, 
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The  fublimate  of  carbonate  of  ammoniac  amounted  to  2# 
grains :  and  it  was  black  empyreumatlc  animul  oil  which 
ftained  the  tube. 

This  experiment  was  repeated,  on  120  grains  of  a  nut- 
brown,  ver)'  light,  urinary  concretion.  Tlie  refult  was  not 
very  different  from  that  of  the  former  experiment,  except 
that  the  gaz  contained  a  portion  of  hydrogen  gaz.  There 
were  30  grains  of  the  above  defcribed  fpiculu,  principally 
mixed  with  carbonaceous  matter :  they  wei-e  light,  and  had 
only  a  very  flight  ftiarp  and  bitter  tafte. 

The  experiment  repeated  a  third  time,  with  80  grains  of 
iirinary  concretion,  afforded  15  grain?  of  the  \\hite  fp'iculu 
above  defcribed,  mixed  with  carbonaceous  matter.  Thefe  1 
found  did  diffolve  in  a  large  proportion  of  muriatic  acid ; 
w^hich  fulution  yielded  them,  on  evaporation,  in  the  fame 
Hale  as  before.  Under  the  fiame  applied  by  the  blowpipe, 
they  firft  melted,  and  then  evaporated,  without  any  fmell ; 
leaving  a  flight  black  mark.  Turnfolc  was  reddened  by  thefe 
fp'tcula. 

In  a  fourth  experim.ent,  I  found  the  white  y^it-?/ /a  con- 
tained in  the  carbonaceous  matter  united,  on  boiling,  with 
carbonate  of  foda,  as  well  as  with  cauftic  fodaj  but,  as  be- 
fore, muriatic  acid  precipitated  nothing  from  the  folutiou. 
Thck  fpiciiLi  could  not  be  diffolvcd  in  nitric  acid  ;  nor  did 
the  folution  of  them  in  water  become  turbid  with  oxalic 
acid.  Their  tafte  wos,  as  before,  rather  bitter  and  fliarp 
than  four,  A  very  fuffocating  fmeli  iffued  forth,  on  break- 
ing the  tube,  u led  in  tiiis  experiment,  but  it  was  not  from 
fulphur,  nor  from  prulhc  acid. 

Thefe  experiments  afford  evidence  of  the  v/ide  difference 
between  the  animal  oxide  above  defcribed  and  the  acid 
fublimate  of  Scheele^'. 

'  From  thefe  experiments,  it  now  appears  very  doubtful  Vv  h ether  the  ^'- 
tiilc  add  or  Scheeli;  exifts  as  z  conltitucnt  of  urinary  concretions,  or  is  com- 
pounded, in  confcqaence  of  z  new  arraagemcnt  taking  place,  of  the  ele- 
mentary matters  of  the  concretion,  by  the  agency  of  fire;  but  it  is  demcu- 
firitcd,  that  the  urinary  animal  oxide  is  really  a  conllitueat  part,  andevea 
a  principal  one,  of  al.-noft  ail  humaa  urinary  calculi. 
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If  \\n>  couclufion  be  allowed  to  be  jufl:,  it  will  be  nccelTary 
to  rive  a  name  to  thii!  urinary  aninuil  (jxidc.  Agreeably  to 
llie  principles  of  the  new  cb(  niical  nomenclature,  the  name 
Iboidd  be  t'Uhic  exult-.  But  the  term  lithic  is  a  grofs  fole- 
cifm;  and  I  truft;  that  philological  critics  will  find  the  name 
vur'ic  ox  «nV  o.v;'t/f  perfectly  appropriate;  for,  if  it  be  thought 
objeclionable,  on  account  of  the  exiftence  of  the  matter  in 
arthritic  as  well  as  urinary  concretions,  ftill  philology  will 
allow  its  admiiiion,  as  in  other  fimilar  caufes,  kxt'  c^oxYr/ ; 
it  beino;  found  in  greater  abundance,  by  far,  in  the  urinary 
paflao-es  than  in  other  fituations,  and  therefore  falling  under 
common  obfervation,  as  an  ingredient  of  the  urine.  If,  how- 
ever, the.  term  lithic  oxide,  or  any  other  denomination,  fliall 
obtain  acceptance,  I  fliall  very  willingly  adopt  it. 

It  requires  no  fagacitv,  in  a  perfon  acquainted  with  the  fa6ls 
of  the  preceding'  experiments,  to  perceive  that  they  are  appli- 
cable to  a  variety  of  ufes  in  chemical  invefligation,  and  in  the 
pra(Sliceof  phyfic.  The  latter  I  of  courfe  take  no  notice  of  in 
this  place  ;  but,  relative  to  the  former  ufes,  I  fliall  particu- 
larly point  out,  that  we  are  now  able  not  only  to  detcft,  in 
the  eafiefl;  manner,  the  prefcnce  of  the  minuteft  proportion  of 
the  above  animal  oxide  in  urinary  concretions,  and  alfo  in 
Other  fubftances,  but  even  to  detcmiine  its  -proportion  to  the 
other  conftituent  parts,  in  the  fpace  of  a  few  minute?,  in 
moll  cafes,  and  in  all  in  a  very  little  time,  without  any  otlier 
apparatus  than  nitric  acid,  a  round-bcltomed  matrafs  or  glafs 
difli,  and  a  lamp.  By  this  method,  I  have,  in  a  general 
way,  examined  above  300  fpecimcns  of  concretions,  of  the 
human  fubject  and  other  animals,  principally  urinary  ones ; 
and  alfo  many  from  other  parts,  particularly  thofe  from  the 
joints.  For  thefc  opportunities,  I  am  beholden  to  feveral 
profeflHonal  gentlemen ;  whofe  willingnefs  to  furnifli  me  with 
fpecimcns,  I  fliall  have  much  fatisfaclion  in  acknowledging 
on  a  fliture  occafion.  At  preftnt,  I  mufl:  acknowledge  my 
obligations  to  Mr.  Ilcavifide,  in  whofe  mufoimi  I  found  bc- 
t\\ccn  700  and  800  fpecimcns.     The  liberal  polTelibr  of  tiiis 
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txeafure  offered  me,  what  I  could  not  have  taken  the  liberty 
of  requefting,  namely,  permiffion  to  break  off  pieces  frona 
any  of  the  articles,  for  experiments  Mr.  Edward  Howard 
did  me  the  honour  to  take  upon  himfelf  the  talk  of  writing 
dov/n  the  reports,  and  other  wife  aftifted  me. 

At  this  time  I  fliall  only  mention,     • 

I.  That  out  of  300  fpecimens  of  urinary  calculi,  not  mojc 
than  fix  did  not  contain  the  aniinal  oxide  above  defcribed, 
i.  e.  about  33  out  of  33  contained  it. 

3.  That  the  proportion  of  this  oxide  v/as  v?ry  different ; 
varying  from  -^-^  (exclufive  of  water,)  to  \^l%  j  but,  for  the 
inoft  part,  varying  bet\A-een  4,°o  3-"^  t^o-  *• 

3.  That  the  common  animal  mucilage  of  urine  is  fre- 
quently found  in  concretions,  in  very  different  proportions  ; 
but  is  perhaps  never  a  prir.vipal  conflituent  part  of  them. 

4.  That  the  above  animal  oxide  was  not  found  in  the  uri- 
nary concretions^  or  any  other  concretions,  of  any  animal 
but  the  human  kind. 

5.  That  this  animal  oxide  was  found  alfo  in  human  ar- 
thritic calculi,  but  not  in  thpfe  of  the  teeth,  floinach,  intef- 
tines^  lungs,  brain.  See. 

P.  S.  I  think  proper  to  fubjoin  a  few  experiments,  made 
after  the  preceding  paper  was  written,  which  afford  evidence 
pf  the  truth  of  fome  of  my  conclufions,  and  enable  us  to  ex- 
plain leyeral  properties  of  animal  concretions. 

I.  0/7  an  Urinary  Concrellon'from  a  Dog. 
This  calculus  may  be  faid  to  be  a  great  curiofity,  for  it  is 
probably  the  only  fpecimen  in  London.  I  owe  the  opportu- 
nity of  examining  it  to  Mr.  H.  Leigh  Thomas,  who  met 
with  it  in  the  courfeofhis  diffeftions;  and  therefore  wq 
have    unqueftipnable    authority,   that   the  concretion  was 

•"  In  fiimc  urinary  concrcticns,  the  interior  part  contained  this  oxide,  and 
the  exterior  part  had  none  cf  it.  On  the  contrary,  in  other  urinary  con- 
cretions, the  exterior  part  contained  it,  and  the  inttricr  part  did  not. 

really 
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really  from  the  urinary  bladder  of  a  dog.  It  Is  worthy  to  be 
noticed,  that  the  animal  appeared  V)  bo  in  perfect  health. 

Tiiis  eoncretion  is  of  an  oval  figure ;  is  three  inched  and 
throe  quarters  in  length,  and  tlirre  inches  in  breadth;  is 
white  as  chalk;  Its  iurtace  is  rough  and  uneven.  Being 
iawcd  through  longitudinally,  no  nucleus  was  found,  nor 
•was  it  laminated,  but  near  the  centre  it  was  radiated,  and 
contained  ihining  fpicula.  In  other  parts  it  was,  for  the 
moft  part,  compact  and  uniform  in  its  texture.  It  weighed 
nearly  ten  ounces  and  a  half.  Its  fpecific  gravity  was  found 
to  be  greater  than  that  of  human  urinary  concretions,  in 
general ;  which  I  have  learned  by  experiments  is  alfo  the 
cafe  with  urinary  and  inteiHnal  concretions  of  other  brute 
animals,  efpeeiallv  with  thofe  of  the  horfe. 

The  fpecific  gravity  of  the  prefent  calculus  was  1,7. 

That  of  one  from  the  urinary  bladder  of  the  human  fub- 
jccl,  of  the  fort  called  mulberry  calculus,  and  which  con- 
lifted  almoll  entirely  of  uric  oxide,  was  1,609; 

That  of  another  human  urinary  concretion,  of  the  fam* 
compofition  as  the  former,  but  quite  fmooth,  extra6led  by 
Mr.  Ford,  was  1,571. 

1.  The  prefent  calculus  of  the  dog  had  no  tafte,  nor  fmcll, 
till  expofed  to  fire. 

2.  Under  the  blowpipe  it  firil  became  black,  and  emitted 
the  fmell  of  common  animal  matter;  it  next  fmelt  ftrongly  of 
empyreumatic  liquor  comic  ccvji ;  and,  after  burning  fome 
time,  became  inodorous,  and  white,  and  readily  melted,  like 
fuperphofphate  of  lime. 

3.  On  trituration  with  lye  of  cauftic  foda,  there  was  a  co- 
pious difeharge  of  ammoniac. 

4.  It  diflblved,  on  boiling  in  nitric  acid:  the  folution  was 
clear  and  colourlefs ;  and,  on  evaporation  to  drynofs,  left  a 
refidue  of  while  hitter  matter^  which,  under  the  blowpipe, 
emitted,  weaklv,  the  fmell  of  animal  matter. 

5.  Upon  dillilling  a  mixture  of  150  grains  of  this  concre- 
tion pulverized  and  two  pints  and  a  half  of  pure  water,  to 
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three  ounces,  thedlftilled  liquid  was  found  to  contain  nothing 
but  a  little  ammoniac.  The  three  ounces  of  refiduary 
liquid,  being  filtrated  and  evaporated,  yielded  20  grains  of 
phofphate  of  ammoniac,  with  a  little  animal  matter ;  and 
the  refiduary  undilTolved  matter  amounted  to  67  grains. 

6.  Thefe  67  grains,  being  triturated  v/ith.  four  ounces  of 
^caul'iic  foda  lye,  difcharged  very  little  ammoniac.  On  dif- 
tilling  this  mixture  to  one  ounce,  a  ven,'  fmall  proportion 
only  of  ammoniac  was  found  in  the  diftilled  liquid.  The 
refiduary  ounce  of  alkalmc  liquid  was  filtrated,  and  mixed 
with  the  water  of  elutriation  of  the  undiflblved  matter.  One 
half  of  thofe  liquids,  on  evaporation  to  drynefs,  afforded  a 
dark  brown  matter,  amounting  to  20  p-rains,  which  confifted 
of  phofphate  of  lime  and  animal  matter.  To  the  other  half 
of  the  alkaline  liquids  was  gradually  added  muriatic  acid, 
which  occafipned  a  depofit,  in  fmall  proportion,  of  matter 
that  diflblved  in  nitric  acid,  but  v.hich,  on  evaporation  to 
drynefs,  left  behind  only  a  brownifh  matter,  confifting  of 
phofphate  of  lime  and  animal  matter. 

7.  The  refiduary  infoluble  fubftance  in  caufl:ic  lye,  (6,) 
under  the  blowpipe,  firfi:  turned  black,  and  then  grew  white, 
but  could  not  be  melted. 

By  diluted  fulphuric  acid  it  was  decompounded.  On  the 
addition  of  nitrate  of  mercury,  to  the  filtrated  liquid,  it  yield- 
ed phofphate  of  mercury;  and,  with  oxalic  acid,  it  afforded 
oxalate  of  lime;  but  no  fulphatc  of  magnefia  was  found  re-r 
niaining  after  thefe  precipitations  were  produced, 

Thefe  experiments  fully  demonftratc,  that  the  above  con- 
cretion of  a  dog  contained  none  of  the  uric  or  lithic  oxide 
above  defcribcd,  but  that  it  confifted,  principally  at  leaft:,  of 
phofphate  of  lime,  phofphate  of  amnioniac,  and  anjrpal 
inatter. 

The  prefent  iufiance  leads  me  to  explain  the  reafon  of  the 
fufibility  of  calculi.  This  is  demonftrated  by  the  above  ex- 
periments, to  depend  upon  the  difcharge  and  dccompofition 
<^f  the  ammoniac  of  the  phofphate  of  ammoniac,  during  the 
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Imrninj  away  of  the  animal  matter:  hence  the  reHduary 
})hofphorlc  acid  readily  {lifcs,  and,  uniting  to  the  phoiphale 
of  lime,  compolcs  fuperpholphate  of  lime,  a  very  fufible 
iubftance. 

The  phofphate  of  ammoniac  being  diflblved  OHt  bvv.ater, 
or  cauliic  alkaline  lye,  the  remaining  matter  is  infufible, 
being  phofphatc  of  lime. 

A  very  hard,  brittle,  and  blackifli  Inteftinal  calculus  of  a 
dog,  from  Mr.  Wilfon,  was  found  to  be  of  greater  fpeclfic 
gravity  than  human  urinary  calculi,  and  to  have  the  fame 
ccmipofition  as  that  of  the  dog  above  defcrlbed. 

This  alfo  was  found  to  be  the  compofition  of  a  white, 
fmooth,  round,  inteftinal  calculus  of  a  horfe,  the  fpecific 
gravity  of  which  was  1,791. 

The  fame  compofition  was  difcovered,  on  examining  a. 
very  hard,  gray,  brittle,  laminated,  quadrilateral  concretion, 
faid  to  be  from  the  urinary  bladder,  but  which,  I  think,  was 
more  probably  from  the  inteftinos,  of  a  horfc. 

II.  0«  a  Calculus  from  the  Urinary  Bladder  of  a  Rabbit. 

This  is  alfo  a  curiofity,  being  the  only  inftance  I  have 
fcen.  I  am  likewife  indebted  to  Mr.  Thomas  for  this 
fpecimen,  which  he  very  kindly  fent  me,  fitted  up  as  a 
preparation,  included  in  the  bladder  itfelf.  Mr.  Thomas 
found  this  concretion,  on  difleoting  a  perfe6lly  healthy  and 
verv'  fat  rabbit. 

This  fpecimen  is  fpherical,  and  of  the  fize  of  a  fmall  nut- 
meg. If  is  of  a  dark  brown  colour,  has  a  fmooth  furface,  is 
hard,  brittle,  and  heavy.  When  broken,  it  appeared  to 
confift  of  concentric  lamina?.     Its  fpecific  gravity  was  2. 

1 .  Under  the  blowpipe  it  grew  black,  and  emitted  the 
fmell  of  animal  matter  while  burning ;  at  laft  it  ceafed  to 
emit  any  fmell ;  and,  urged  with  the  intenfcll  fire,  fiiowe<J 
no  figns  of  fufibility. 

2.  It  readily  diiiblvcd,  with  eflen'efccncc,  like  marble,  in 
both  muriatic  a,nd  nitric  acids,  giving  clear  folutions. 
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3.  The  nitric  folution  (2.)  being  evaporated  partly  t* 
tlrynefs,  and  partly  to  the  confiftence  of  extract,  the  dry 
refiduarv  matter  was  white ;  and  the  extract-like  matter, 
which  was  bitter,  could  not  be  fu!"ed  under  the  blowpipe  ;• 
but,  when  brought  to  the  Ttate  of  a  powder,  the  particles  of 
it  were  made  to  cohere  loofely  together  into  one  mafs. 

4.  On  dropping  fulphuric  acid  into  the  muriatic  folution^ 
(2.)  turbidnefs,  and  a  copious  white  precipitation,  immedi- 
ately enfuedj  from  the  compofition  of  iulphate  of  lime. 

From  thefe  experiments  it  is  warrantable  to  conclude,  that 
the  above  urinary  calculus  of  a  rabbit  confuted  princtpally  of 
carbonate  of  lime  and  common  animal  matter,  with,  per- 
haps, a  very  fmall  proportion  of  phofphoric  acid:  it  certainly 
contained  no  uric  oxide. 

\  examined,  in  the  fame  manner,  a  concretion  which  wa.» 
faid  to  be  from  the '  ftomach  of  a  monkey ;  but  I  have  not 
evidence  of  its  origin  equally  fatisfa6lory  as  that  of  the  two 
laft  calculi.  Its  compofition  was  found  to  be  fimilar  to  that  of 
the  calculus  of  the  rabbit,  'vlx.  carbonate  of  lime  and  animal 
matter.  Its  obvious  properties  were  alfo  the  fame ;  it  \^'as 
of  the  fize  of  the  largeft  nutmeg*. 

III.  Oil  Urhiarj  Co7:crctlons  of  the  Horfe. 
I  examined  feveral  fpecimens  in  cabinets,  faid  to  be  vefical' 
calculi  of  the  horfe,  and  found  none  of  them  to  contain  the 
uric  oxide  above  defcribed ;  but  that  they  confifted  (as  well 
as  the  calculi  from  the  ftomach  and  inteftines  of  the  fame 
animal)  of  phofphate  of  lime,  phofphate  of  ammoniac,  and 
-common  animal  matter,  which  melted  like  fuperphofphate 
of  lime,  after  burning  away  the  animal  matter  and  ammo-^ 
niac.  As  thefe,  and  fome  other  experiments,  feemed  to 
poncur  in  eilabliihing  an  important  truth,  I  thought  it  ne- 
cefl'ary  to  examine  an  urinary  concretion  of  a  horfe,  which, 
from  its  figure  and  fize,  was  unqucftionably  from  the  kidney 
of  that  animal ;  for  I  have  found  by  experience,  that  one 
pannot   depend  entirely  on  the  accounts  ii^  cabinets,  nor 
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iucleed,  fometlmes,  on  the  aflcrtlons  of  pcrfoiis  who  colle«S; 
ipecinicns. 

I.  Tills  concretion,  which  Dr.  Baillic  was  fo  good  as  to 
give  nit,  was  of  a  blackifli  colour,  was  very  brittle  and  hard, 
and  liad  no  fmcll  or  tafte.  It  felt  heavier  than  human 
urinary  calculi. 

a.  Under  the  blowpipe  it  became  quite  black,  and  emitted 
the  fmell,  wcaklv,  of  common  animal  matter.  It  was  re- 
duced very  little  in  quantity,  and  iliowed  no  appearances  of 
fufibility,  after  being  cxpofrd  for  a  confiderable  time  to  the 
mod  intcnfe  fire  of  the  blowpipe. 

3.  Muriatic  acid  diflblvcd  this  concretion,  with  effer- 
vcfcence,  yielding  a  clear  folutionj  which,  on  evaporation  to 
drynefs,  left  a  black  and  bitter  refidue. 

4.  A  little  of  the  refidue  (3.)  being  boiled  in  pure  water, 
to  the  filtrated  liquor  fupcroxalate  of  potafh  was  added; 
which  occafioned  a  v^ry  turbid  appearance,  and  copious 
white  precipitation. 

5.  Nitric  acid  alfo  readily  diflblvcd  this  concretion,  with 
efiervefcence.  The  folution  being  evaporated,  partly  to  diy- 
nefs,  and  partly  to  the  confiflence  of  an  extraft,  the  dry 
refiduary  matter  was  white  and  bitterifli,  and  the  extra61:- 
like  part  (liowcd  no  figns  of  fufibility  under  the  intenfeft  fire 
9^  the  blowpipe. 

6.  A  little  of  the  concretion,  being  triturated  with  lye  of 
cauftic  foda,  emitted  no  frnell  of  ammoniac. 

From  thefe  experiments  it  appears,  that  this  calculus,  like 
the  former  one  from  a  rabbit,  coufills  of  carbonate  of  lime 
and  common  animal  matter. 

A  renal  calculus  of  a  horfe,  in  INTr.  Heavifide's  colleflion,^ 
appeared,  on  examination,  to  confilt  of  carbonate  of  lime  and 
common  animal  matter. 

Another  fpecimen,  however,  of  renal  calculus  of  a  horfe,  in, 
the  fame  colleciion,  marked  No.  3.  was  found  to  confill  of 
phofphate  of  lime,  phofphate  of  ammoniac,  and  common, 
animal  matter,     it  was  fufeJ  under  the  blowpipe. 

The 
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The  fpecimen  marked  No.  8.  in  the  fame  colleftlon, 
which  was  faid  to  be  a  veiical  calculus  of  a  horfe,  appeared 
to  confift  of  the  three  ingredients  jufl:  mentioned. 

I  have  met  with  two  inftances  of  a  depofit  of  a  prodigious 
quantity  of  matter  in  the  urinan.'  bladder  of  hories,  which 
had  not  cryfcallized,  or  even  concreted :  it  amounted,  in 
one  fpecimen,  which  was  given  to  me  by  Dr.  Marfhall,  to 
fe\'eral  pounds  weight ;  and  in  the  other,  which  is  in  thr 
pofTeffion  of  Mr.  Home,  to  about  45  pounds.  Its  compofi 
tion  was,  principally,  carbonate  of  lime  and  common  animal 
matter*. 

I  have  not  found  any  inftance  of  human  urinar}'  calculi  of 
a  fimilar  compofition  to  that  of  the  rabbit,  and  thofe  of 
horfes  above  defcribed,  which  confift  of  carbonate  of  linic 
and  animal  matter;  and  I  believe  that  human  urinary 
calculi  very  rarely  occur  of  a  fimilar  compofition  to  thofe  of 
the  dog  and  horfes  above  mentioned,  v.hich  were  found  to 
confift  of  phofphate  of  ammoniac,  phofphate  of  lime,  and 
animal  matter,  without  containing  uric  oxide. 

The  difference  in  the  conftitution  of  urinar}-  concretions 
may  depend  on  the  difference  of  the  urinan.-  organs  of  dif- 
ferent animals,  on  the  food  and  drink  f,  and  on  the  various 
difeafed  and  healthy  ftates  of  the  urinary  organs. 

I  have  not  found  the  uric  oxide  in  the  urinar}^  concretion? 
of  any  phytivorous  animal;  but,  whether  it  would  be  formed 
in  the  human  animal  when  nouriflied  merely  by  vegetable 
matter,  muft  be  determined  by  future  obfer\'ations.  In  the 
mean  time,  it  is  warrantable  to  conclude,  from  analog)', 
that  it  would  not,  and  the  application  of  this  fact  to  practice 

*  Since  this  paper  was  read,  Mr.  Bli/arJ  has  been  fo  attentive  as  t* 
fend  me  another  fpecimen  of  the  fame  kind  of  dtpofit  as  thofe  here 
mentioned.  It  now  appears  probabte,  that  fuch  dcpofits  frequently  take 
pface,  although  I  believe  they  have  not  been  noticed  before. 

f  I  found  the  ftomach-concretion  called  oriental  bexoar,  to  confift 
{^erely  of  vegetable  matter;  as  did  ^Ik  intcftinal  concretion  of  a  fli€ep. 


Rujjlan  ExpidlUon  of  D'lfcovery.  1^1 

».-»  obvious  :  but  I  now  purpofely  avoid  making  any  practical 
iuterences,  until  I  can,  at  the  lame  time,  ftate  a  number  of 
tacts  I  have  collected,  relative  both  to  concrelioiiij  and  to  the 
urine  itlclK 


V.  Short  Account  of  the  hijl  RuJJian  T.xpcd'iiion  for  making 
Dfccvcrics  in  the  Norlh-ccjl  Sea.  By  ProfeJJor  Elu- 
M EN' EACH  at  Gottingen.  From  Geographifchc  Ephe- 
meridc!!.     Puhl:jhed  by  Major  von  Zach,  May  1798. 

x\S  very  little  I.s  yet  publicly  known  of  the  great  fix- 
years  expedlu'jn,  undertaken  by  the  Ruffians  for  makino- 
difcovcrics  in  the  Northern  Archipelago  or  Eaftern  Ocean, 
the  following  lliort  account  of  it,  taken  from  the  moft 
mutheutic  fources,  and  particularly  from  the  correfpondence 
of  Dr.  C.  H.  Merck,  who  was  employed  in  the  expedition 
as  naturalift  and  phyfician,  wi'Ji  the  Royal  Academy  of 
Sciences  at  Gottingen,  may  afford  fatisfa^lion  to  thofe  fond 
«f  geographical  refcarclics. 

This  expedition  was  propofcd  by  Catherine  II.  fo  early  as 
the  month  of  November  1784,  A  plan  \vas  alfo  drawn  up 
for  it;  and  the  command  conferred  upon  Captain  Billings 
«tn  Englilhman,  then  in  the  naval  fervice  of  Ruflia,  who  had 
accompanied  Mr.  Bayly  the  aftronomer  in  Cook's  laft 
voyage  round  the  world  in  1776-80.  Three  captains  of 
the  fecond  rank  were  appointed  under  him,  viz.  Hall^ 
Sarilchcf  and  Bering,  not  the  fon,  as  Leffeps  favs,  but  the 
grandfon  of  the  celebrated  Capt.  Vitus  Bering,  who,  on  the 
14th  of  December  1741,  was  interred  on  an  ifland  in  the  fea 
of  Kamtfchatka,  named  after  himfelf,  and  where  he  had 
been  fliip wrecked. 

The  principal  objects  of  this  great  and  very  expenHve  ex- 
pedition were,  to  fupply  all  the  dcticicncies  in  regard  to  the 
important  difcoveries  with  which  the  geography  of  Afiatic 
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Ruflia  had  been  enriched,  fince  the  time  of  Peter  the  Greats 
by  exploring  that  fo  little  known  north -eaft  corner  of  Afia, 
the  land  of  Tfchukt ;  to  purfue  farther  if  poflible  the  north- 
ealt  paffage,  attempted  by  Cook;  and,  laftly,  to  fearch  out 
more  convenient  polts  for  the  Ruffian  fur-trade  on  the  north - 
weit  coafl  of  America. 

Captain  Billings  fet  out  with  his  inflructions  from  Pe- 
ferfburgh  in  the  end  of  the  year  1785,  and  in  July  1785 
arrived  at  Ochotzk.  Having  palTed  the  winter  at  Werchne 
Oftrog,  in  the  beginning  of  the  fummer  1787  he  left  the 
mouth  of  the  Kolyma  or  Kovyma  with  two  vefl'cls,  the  larger 
of  which,  called  the  Pallas,  was  commanded  by  himfelf ; 
and  the  other,  the  Jefafchna,  named  after  an  arm  of"  th.- 
river  Kovyma,  in  which  it  w^as  built,  v.as  commanded  by 
Captain  Sarifchef.  This  v>as  only  a  preparatory  expedition, 
the  object  of  which,  however,  was  nothing  lefs  than  to 
double  Cape  Tfchelazka,  (Cook's  Cape  North)  and  to 
proceed  by  this  unheard-of  route  from  the  Frozen  Ocean 
through  Bering's  Straits  to  Anadyr.  I  call  the  route  unheard- 
of,  as  the  romantic  voyage  of  the  Starfchina  Coifac  Senion 
Dcfchncw,  in  the  year  1648,  notwithftanding  the  account 
of  it  which  the  Ruffian  hiftoriographer  Muller  is  faid  to 
have  difcovered  in  1736,  among  the  archives  at  Jakutzk,  is 
ftill  doubted  by  many  fceptics,  who  confider  a  connection  of 
the  northern  parts  of  both  continents  as  poffible. 

Thefe  adventurous  navigators,  however,  could  not  pro- 
ceed farther  than  to  a  certain  point  between  Baranikamen 
and  the  mouth  of  the  river  Tfchaun  ;  becaufe  the  impene- 
trable fields  of  ice  which  they  found  there,  rendered  it  im- 
poffible  for  them  to  continue  their  voyage  to  the  North-eaft^ 
and  obliged  them  to  return  from  Seredun-Kerymfliy  Ofcrog 
to  Jakutzk,  in  order  to  pafs  the  winter. 

In  the  mean  time.  Captains  Hall  and  Bering  were  em- 
ployed in  preparations  for  the  grand  expedition.  The  former 
luperintended  at  Ochotzk  the  building  of  the  two  veflels 
deftined  for  tlrat  purpofe,  and  the  latter  had  the  care -of 
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imnrportlng  from  Jakutzk  the  materials  and  llorcs  neceflary 
tor  ritting  them  out. 

In  the  fuinnicr  of  1789,  the  two  (hips  v/ere  ready  at 
Ochotzk  for  putting  to  fea;  when,  unfortunately,  the  fecond 
of  them,  the  Dobrowa  Namerinc,  (the  Good  Intent),  whieh 
v.'asto  be  commanded  by  Capt.  Hall,  got  on  fliore  juft  at 
the  mouth  of  the  Ochoclita;  and  as  her  keel  was  broken,  it 
was  ncccfTary  to  fct  her  on  lire.  On  account  of  this  mif- 
fortune,  Capt.  Billings,  with  his  own  velfcl  the  SlawaRoflie 
(Ruffian  Glory),  was  not  able  to  leave  Ochotzk  till  towards 
the  middle  of  September;  at  which  time  he  proceeded  to 
Awatfcha  Bay,  where  he  anchored  in  the  month  of  October, 
having  made  in  lliis  pafiage  a  difcovery  of  very  great  mi- 
portance  to  nautical  geography,  as  about  300  v/erfts  from 
Ochotzk  tov.urds  the  Kurile  illands,  he  fell  in  with  a  rock, 
an  hundred  fathoms  high  and  a  wcrfl  in  circumference, 
furrounded  by  lefler  rocks  which  were  nam.cd  Jonas  Ifland, 
and  on  v.'hich  many  of  the  fliips  already  loft  have,  in  all 
probability,  been  wrecked.  Produrious  flocks  of  fea- fowl 
come  every  morning  from  thcfe  rocks  to  the  coaft  of  Ochotzk^, 
and  return  thither  agaii)  in  the  evening  to  pafs  the  night. 

After  wintering  at  Kamtfchatka,  thefe  navigators  explored, 
in  the  fummer  of  the  year  1790,  the  whole  chain  of  the 
Aleutian  iflands,  which  fccm  to  be  of  volcanic  origin,  and 
afterwards  the  large  eailern  iflands  explored  by  Cook ;  Ona- 
lafchka  and  Kadjak ;  the  bay  of  Cape  St.  Elias,  &c.  and  re- 
turned to  winter  at  Kamtfchatka.  In  the  fummer  of  179I 
they  proceeded  on  their  grand  expedition,  to  fcarch  for  a 
northern  paflage  through  the  Frozen  Ocean ;  and  having 
landed  on  Gore's  and  Clarke's  Illand,  purfued  their  route 
from  thence  to  the  Continent  of  America. 

As  the  fields  of  ice,  which  extend  from  the  Eaf^ern  Cape 
of  America,  rendered  it  impoflible  for  them  to  penetrate  any 
farther,  Captain  Billings,  in  conjunclion  with  Dr.  Merqk,. 
accompanied  by  one  of  the  pilots,  the  draftfman,  two  inter- 
preters, aud  fvur  fcanaeu;  undertook  an  expedition  of  difcovery 
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through  the  country  of  Tlchukt  from  theBayof  St.  Lawrence  te> 
the  river  Kolyma,  which  they  had  left  four  years  before.  Thi» 
wonderful  journey,  which  they  performed  in  fledges  drawn 
by  rein-deer  and  attended  by  fonie  of  the  intrepid  natives, 
continued  from  the  middle  of  Auguft  till  the  end  of  Fcb-mary 
1792,  when  they  arrived  at  the  river  Angarka,  which  falls 
into  the  great  river  of  Anuy,  after  having  travelled  through,, 
and  examined  in  regard  to  geography,  natural  hiiiory  and 
ftati flics,  an  cxtenfive  tract  of  country  very  little  known, 
tJie  Bay  of  St.  Laurence  and  the  iilands  between  Bering's 
Su-ait3  and  the  mouth  of  the  Anadyr,  inhabited  by  about 
four  thoufand  Tfchuktefe,  who  are  ichthyophagi  or  feeder^ 
on  fifli,  and  the  whole  almoft  level  land,  deititute  of  wood, 
of  the  rein-deer  Tfchuktefe  from  the  above-mentioned  ftraits 
as  far  as  the  Kolyma. 

In  the  beginning  of  May  thcfe  enterprifing  travellers  re- 
turned on  horfebaek  to  Jakutzk.  Tlicir  vefiel,  which  they 
had  left  in  the  Bay  of  St.  Laurence,  had  in  the  mean  tima 
proceeded  to  Onalafchka,  under  the  command  of  Capt. 
Sarifchef,  and  had  wintered  there,  together  with  a  fmall 
cutter  called  the  Tfchorne  Orel  (the  Black  Eagle),  which 
had  been  built  foon  after  their  firft  arrival  at  Kamtfchatka,  to 
fupply  the  lofs  of  the  veffel  (Iranded  at  Ochotzk,  and  on 
board  which  were  Captains  Hall  and  Bering. 

Next  fprlno-  both  veflels  returned  to  Kamtfchatka.  The 
Slawa  Rofllic  v.as  left  there  in  the  harbour  of  St.  Peter  and 
St.  Paul  J  but  Captains  Hall  and  Sarifchef,  in  the  courfc  of 
the  fumnicr,  paid  a  viiit  in  the  Black  Eagle  to  the  chain  of 
the  volcanic  Kurile  iflauds.  They  then  proceeded  to  Ochotzk, 
from  which  they  were  followed,  in  the  lumincr  of  1793,  by 
the  refl;  of  the  crew  of  the  Slawa  Pvodie  in  a  tranfport  com- 
manded by  Capt.  Billings  J  and  in  the  winter  of  1794  the 
whole  of  the  pcrfons  employed  in  the  expedition  returned  to 
Pcterfburgh. 

A  full  account  of  this  remarkable  and  interefting  expe- 
dition is  now  preparing  for  publication,  under  the  infpedlion 
-  ■      of 
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of  the  Academy  of  Sciences  at  Peterfburgh.  In  the  mean 
time,  the  Academical  Mufcum  at  this  place*,  through  the 
lil)cralitv  of  its  worthy  benefador  Baron  von  Afch,  coun- 
fellor  of  (late,  has  received  a  prefent  highly  interefting  to 
natural  hiftory  and  geography,  confiding  of  works  of  art  and 
natural  curiolities  from  thefe  remote  regions  of  the  northern 
part  of  Afia,  as  well  as  of  the  north-wed  coad  of  America 
and  the  chain  of  iflands  lying  between  the  two  continents. 

The  fpecimens  of  art  of  thefe  polar  inhabitants,  and  above, 
all  the  needle-work  of  the  women,  (who,  however,  for  the 
mod  part  are  troglodytes,  and  in  their  fubterranean  dwellings 
{jurten)^  mud  confequently  drain  their  eyes  by  working  at 
lamps  filled  with  train  oil,)  exceed  in  elegance  every  thinor 
I  ever  faw  of  fuch  kind  of  manufafture,  not  only  among  fa- 
vages,  but  even  among  the  civilifed  Europeans.  As  a  proof 
of  this  aflcrtion,  I  duill  here  remark,  that  they  dood  exa- 
mination by  a  magnifying  glafs,  under  which  the  fined 
embroidery  of  Europe  loit  much  by  being  compared  with 
them. 

The  aflcrtion  that,  except  food  and  drink,  there  is  no  ob- 
je6l  which  engages  more  the  attention  of  mankind  than  that 
of  ornament,  and  that  a  turn  for  coquettery  is  one  of  the 
mod  general  as  well  as  mod  beneficent  principles  in  human 
nature — an  adertion  drengthened  by  this  driking  obfer\'ation, 
that  though  there  are  numerous  tribes  on  the  earth  who  g-o 
perfeftly  naked,  even  without  fo  much  as  the  covering  of  a 
fig-leaf,  there  are  hone,  as  far  as  we  yet  know  from  the  in- 
formation of  travellers,  who,  notwithdanding  their  nudity, 
do  not  ornament  themfelves  in  fome  manner  or  other,  I  have 
found  fully  confirmed  by  various  articles,  the  fruits  of  this 
voyage  of  difcovery,  which  form  part  of  the  prefent  trani"- 
mitted  to  our  mufeum  by  Baron  von  Afch. 

The  variety  and  Angularity  of  the  appendages  of  the  toi- 
lette of  thefe  polar  inhabitants,  condemned  as  it  were  to  the 

'■*  Goitingen. 
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coldeft  climate  in  the  world,  and  who  have  to  ftmggle  incef- 
fantly  with  froft  and  hunger,  exceed  all  defcription.  By  M'a^ 
of  example,  I  fhall  mention  only  one  article,  a  firft-rate 
ornament  of  the  ladies  of  tlie  Alieutian  Iflands,  confifting  of 
a  pair  of  the  long  tuflc?  of  a  wild  boar,  cut  down  to  a  fmallef 
lize,  which  arc  fiiick  into  two  holes,  one  on  each  fide  of  th^ 
under  lip,  from  which  they  pro]e6l,  and  give  the  wearer  an. 
•appearance  fimiiar  to  that  of  the  wallrus,  which  isconfidered 
as  a  beauty  alraoft  irrefiftible. 


VI.  Nevj  Procefs  for  obtaining  Lmion  Juice  of  a  Jlronger 
Quali'y.  jB>' 3/.  Brugnatelli.  F/-oot  Annali  diChi- 
Tnia,   Vol.  II.  p.  $1. 
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AVING  obferved  in  the  coiirfe  of  feveral  experiments 
that  the  flimy  fubfiance  in  lemon  juice  feparates  itfelf  fpon- 
taneoufly  from  that  acid^  I  endeavoured  to  find  out  fome. 
method  of  preventing  it  from  fpoiling  during  the  time  ncr- 
ceffary  for  it.>  feparation,  in  order  that  the  acid  (hould  not 
acquire  any  bad  properties  which  might  render  it  unpleafant 
to  the  tafte,  or  uncertain  in  its  chemical  cfTefts. 

I  oiprefTcd  in  the  common  manner  the  juice  of  perfc6lly 
ripe  lemons,  and  ftrained  it  through  a  piece  of  linen.  In 
half  an  hour  I  ftrained  it  again,  to  free  it  from  a  little  flimy 
matter  which  had  fettled  at  the  bottom  of  the  velfel.  I  then 
added  to  the  juice  a  certain  quantity  of  the  (Irongeft  fpirit 
of  wjne,  and  preferved  the  mLxture  for  fome  days  in  a  well- 
corked  bottle.  During  that  time  there  was  a  confiderable 
depoiit,  which  to  all  appearance  was  of  a  flimy  nature,  and 
which  I  fcparatcd  by  filtcrir\g  paper.  If  the  fluid  was  too 
thick  to  pafs  through  the  filter,  I  diluted  it  again  with  fpirit 
of  wine.  After  this  operation,  the  depofit  remained  on  the 
paper,  which  was  entirely  covered  with  it,  and  I  obtained 
in  th^  vefTcl  placed  below,  the  pureft  acid  of  lemons  com- 
liuied  with  fpirit  of  wine. 
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If  it  be  required  to  obtain  the  acid  perfe6lly  pure,  nothing 
is  neccfTar)-  but  to  feparate  from  it  the  fpirit  of  wine,  which 
can  be  bed  efiedted  by  evaporation.  The  acid  of  the  lemon* 
aflumes,  after  it  has  been  freed  from  the  fpirit  of  wine  and 
the  moirture  combined  with  it,  a  yellowiih  colour,  and  be- 
comes fo  Itrong  that,  by  its  tafte,  it  might  be  confidered  as  a 
ftiineral  acid. 

It  is  not  neceflary  to  evaporate  the  fpirit  of  wine  in  a  clofe 
veflel,  if  the  experiment  is  made  only  on  a  fmall  fcale;  nor 
is  there  any  danger  that  in  open  veflels  any  of  the  acid  will 
be  loft,  as  it  is  too  fixed  to  be  volatilifed  by  the  fame  degree 
of  heat  at  which  fpirit  of  wine  evaporates.  This  acid  has 
peculiar  properties,  which  dcferve  farther  exatnination. 


Vll.  An  Experiment  to  prove  the  Vermeah'ility  of  Glafs  to  tht 
Eharic  Fluid.  ■  By  Mr.  W.WooD,  F.L.S.  Communi- 
caU'd  by  the  Author. 
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H  E  T  H  E  R  glafs  is  or  is  not  permeable  to  the  elec- ' 
trie  fluid  has  been  long  difputed  among  philofophers,   and 
various  have  been  the  experiments  made  both  to  prove  and 
to  refute  the  Franklinean  hypothefis. 

A  paper  by  Mr.  Wilfon  was  read  at  the  Royal  Society, 
December  6,  I759>  in  favour  of  the  permeability  of  glafs, 
in  which  the  following  experiments  were  related :  He  took 
a  very  large  pane  of  glafs,  a  litde  warmed  ;  and  holding  it 
upright  by  one  edge,  while  the  oppofite  edge  refted  upon 
wax,  he  rubbed  the  middle  part  of  the  furface  with  his 
finger,  and  found  both  fides  eleclrified  plus. 

He  then  held  the  fame  pane  of  glafs  within  two  feet  of 
the  prime  condutSlor,  which  was  cle^rified  plus;  that  part  gf 
the  glftfs  which  was  oppofite  to  the  conduAor  became  fclec- 
trified  minus  on  both  fides ;  but,  in  a  few  minutes,  the  mi- 
nus elettrjcity  difappeared,  and  the  plus  continuing,  diflfufed 

L  2  itfelf 
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itfelf  into  the  place  of  the  other  ;  fo  that  now  the  whole  x\  Ei? 
cle^lrificd  plus. 

-  Many  other  experiments  of  a  fimilarnature  were  made  b7 
Mr.  Wilfon,  none  of  which,  however,  appear  fufficiently 
conclufive :  I  fliall  therefore  fubmit  the  following  experi- 
ment to  electricians ;  and  if  it  does  not  prove  the  pcrniea- 
Lility  of  glafs  to  the  electric  fluid,  they  will  oblige  me  by 
explaining  the  way  by  which  the  balls  in  the  electrometer 
are  made  to  diverge  without  pafling  the  electricity  through 
the  ofla^s. 


EXPERIMENT. 


Cavallo's  atmofpherical  electrometer  was  placed  upon  a 
glafs  pcdeftal,  and  covered  by  a  thick  glafs  receiver,  fo  large 
Is  to  admit  of  a  fpace  of  above  two  inches  between  its  fides 
^nd  the  eleClrometer.  A  charged  jar  was  then  brought  within 
a  little  of  the  apparatus,  and  the  balls  immediately  diverged 
confiderably,  as  reprefented  in  Fig.  2.  Plate  IV.  Upon 
touching  the  receiver  with  the  knob  of  the  jar,  the  diftance 
betw-een  the  balls  wa3  doubled;,  but, on  the  removal  of  the  jar, 
they  direftly  came  together.  This  experiment  was  repeated 
upon  the  air  pump,  and  the  effects  were  exactly  the  fame. 


•VIII.  Defcriphon  of  the  Apparatus  employed  hy  the  Society  for 
Ph'iJofophical  Experiments  and  Con'verfations,for  producing 
IVater  by  the  ComhijVion  of  Hydrogen  Gas  in  Oxygen 
Gas  :    nxjith    ah  Account  of  the  Procefs,     Exira^ed  from 

'    ■/Z't?  Minutes  of  the  Society.     1795. 


A 


B  (Fig.  I,  Plate  IV.)  is  a  light  globular  veflel  of  flint, 

olafs  about  twelve  inches  in  diameter,  in  the  manner  of  an 

"adopter,  having  the  narrow  necks  A  and  B  oppofite  to  each 

"other.     The  lower  part  of  this  veflel  is  drawn  out  at  G"  to 

form  the  twbe  C  D,  which  is  provided  with  a  flop  cock  it 

'  ■''  its 
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its  lower  extremity  D.     The  fquare  mahogany  frame   F  G 
ftands  parallel  with  the  horizon. 

Near  the  end  K  of  a  mahogany  board  the  brafs  rod  M  N- 
is  fcrewed  fo  as  to  ftand  upright;  it  is  provided  with  a 
flioulder,  in  order  that  it  may  be  tirmly  fixed  into  the  plate 
M  O,  faftened  at  each  angle  to  the  board  with  fcrcws. 

In  the  fame  manner  the  rod  PQ  is  fallcncd  at  the  other 
end  of  the  board  K,  which  fallcning  cannot  be  feen  in  this' 
view  of  the  apparatus.  Thefe  rods  pafs  through  the  fquare 
frame  F  G  at  H  and  I,  fo  that  it  may  be  fliddcn  upwards  or 
dowhwards  on  the  rocls. 

At  each  hole  in  this  frame  through  which  the  rod  palTcs,  a 
brafs  focket  (M  a)  is  fcrewed  to  the  lower  fide  of  the  frame,  fo 
that  the  rod  may  pafs  freely  through  it ;  and  that  it  may  be 
fixed  at  any  elevation,  the  focket  is  provided  with  a  fcrew  H, 
by  which  the  rod  may  be  prelfcd  againft  the  oppofite  fide  of 
the  focket,  and  thus  kept  in  the  pofition  required. 

The  oppofite  fide  of  the  frame  near  I  is  in  the  fame  man- 
ner provided  with  a  focket  and  fcrew. 

'J'he  veffel  Q  containing  water  has  a  tube  fixed  in  the 
centre  of  its  bottom,  which  receives  the  rod  and  Aides  on  it, 
fo  that  the  veffel  may  be  fuftained  at  any  required  height. 
By  means  of  a  ftop  cock  b  the  water  may  be  made  to  trickle 
more  or  lefs  quickly  from  the  veiTcl  Q  upon  a  piece  of  muf- 
lin  c,  by  which  it  is  diftributed  over  the  whole  furface  of  the 
adopter  A  B,  and  defcends  by  C  D  into  the  fquare  trouo-Ii 
D,  after  having  ferved  to  cool  the  adopter,  d  is  a  glafs  fun- 
nel cemented  into  a  brafs  cap  at  m,  from  which  the  tranf- 
verfe  tube  B  e,  provided  with  a  fiop  cock,  may  deliver  the 
hydrogen  gas  of  the  funnel  d  into  the  adopter  through  the 
flender  extremity  e,  made  of  iron  left  it  lliould  be  melted  by 
the  fiame  of  the  hydrogen  ga?. 

Under  the  other  neck  of  the  adopter  fiands  the  funnel  g 
t'urnillied  with  a  fiop  cock  (at  f )  intended  to  receive  and 
deliver  oxygen  gas  by  the  tourfe  g^  A  into  the  adopter,  in 
order  to  maintain  the  combuftii  u  of  the  hydrogen  ga^. 

L  3  Through 
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Through  a  collar  of  leather,  fixed  in  the  tube  between  i  and 
A,  an  iron  wire  pafles,  bent  in  the  direftion  A  e  :  the  end  of 
this  wire  at  e  is  at  the  diftance  of  one-eighth  of  an  inch 
from  the  end  of  the  tube  which  fupplies  the  hydrogen  gas, 
when  the  wire  ftands  in  this  pofition  to  deliver  the  eleftri- 
cal  fpaiij  and  inflame  the  hydrogen  gas  as  it  iflues.  The 
end  of  the  wire  at  i  is  fcrewed  into  a  fmall  brafs  ball,  by 
which  it  receives  fparks  from  the  larger  ball  k  of  the  electri- 
cal condu6lor. 

The  funnel  containing  oxygen  gas  enters  water  to  the 
depth  of  three  or  four  inches  in  the  veflel  R  S,  the  fize  of 
which  admits  a  pint  bottle  of  gas  to  be  introduced  under  the 
funnel  and  delivered  ir^to  it.  The  veflel  TU  ferves  in  like 
manner  for  the  fupply  of  hydrogen  gas  to  the  funnel  d. 

When  it  is  intended  to  accelerate  the  combuftion  of  the 
gafles,  the  hydrogen  funnel  muft  be  kept  conftantly  full, 
fo  that  it  may  be  preffed  upwards  by  a  column  of  three  or 
four  inches  of  water :  at  the  fame  time  the  oxygen  funnel 
mull  be  fupplied  To  flowly  that  the  water  may  rife  in  it  five 
or  fix  inches  above  the  common  level.  In  the  cqntrary  cir- 
cumftances  the  combuftion  maybe  retarded  at  pleafure  ;  but 
care  muft  be  taken  that  the  hydrogen  gas  ifllie  in  a  conti- 
nued dream,  and  the  flame  be  maintained. 

As  it  is  neceflary  that  the  adopter  fhoxdd  be  firmly  fcrewed 
to  the  fquare  frame,  and  yet  eafily  feparable  from  it,  the  fol- 
Jowing  provifion  is  made  : 

ab  '\&  the  neck  of  the  adopter  through  which  the  gas  is  to 
be  Introduced.  The  lip  at  b  ftrengthens  the  mouth  of  the 
adopter,  d  is  the  external  proje6ling  part  of  the  glafs  flop- 
per,  which  is  accurately  ground  to  fit.  This  ftopper  being 
ground  to  a  fmaller  diameter  between  d  and  g  is  there  ce- 
mented into  a  brafs  cap  gf.  The  flender  wire  which  is  to 
deliver  the  eleftric  fpark  is  continued  through  the  glafs  ftop- 
per d  to  i.  The  oxygen  funnel  g  communicates  by  a  nar- 
row pafliage  with  the  cavity  of  the  adopter  round  the  wire 
'i  e.     The  neck  of  the  adopter  is  imbedded  in  the  mahogany 

frame ; 
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fi-ame ;  the  brafs  clip  h  iliiils  upon  this  neck,  and  preflc? 
it  to  the  frame  by  the  fcrcws  i  i.  To  keep  the  iiopper 
d  firm  in  the  neck  of  the  adopter,  a  fcmicircular  clip  em- 
braces the  brafs  cap  gf,  and  meets  the  (lioulder  of  the 
Hopper  d.  From  this  clip  two  brafs  pins  enter  the  piece  k, 
which  being  drawn  to  the  frame  by  the  Icrews  //,  forces 
the  clip  againfl  the  glafs  ftopper  d,  and  tiius  fallens  it  firmly 
in  the  neck  of  the  adopter.  By  the  like  mechanifm  th^ 
other  neck  of  the  adopter  is  made  fall  to  the  frame. 

The  wire  i  e  being  moveable  in  a  w  cll-greafed  collar  o^ 
leather,  the  brafs  ball  i  is  tunicd  round,  when  the  hydrogeq. 
gas  has  been  inflamed ;  and  tlie  wire  A  e  turning  with  tiiis 
ball,  the  end  e  is  removed  to  one  fide  from  the  flanie  of  the 
hydrogen  gas ;  the  fercw  m  ferves  to  keep  the  wire  in  the 
pofition  required. 

Previous  to  the  ufe  of  this  inftrumcnt  the  funnels  are  to 
be  fcrewed  off:  the  oxygen  funnel  at  f ;  the  hydrogen  fun- 
nel at  the  neck  B  of  the  adopter.  The  hydrogen  flopper 
"being  removed,  the  adopter  is  to  be  rinfed  wiih  diftllled  wa- 
ter, and,  being  again  put  in  its  pofition  on  tiie  frame  F  G,  is 
•to  be  left  to  drain,  the  tube  CD  being  left  open.  After  this 
the  adopter  with  its  Hoppers  and  included  air  is  to  be 
weighed :  the  hydrogen  ftoppcr  being  then  removed,  the 
adopter  is  to  be  filled  with  diltiiled  water  of  a  known  tem- 
perature, and  the  ftopper  to  be  again  replaced.  By  the  weight 
of  the  water  in  the  adopter  its  capacity  in  cubi.c  inches  is 
afcertained. 

The  fame  ftoppcr  is  now  to  be  taken  out  and  dried,  and 
oxygen  gas,  under  a  preiTureof  a  two-inch  colunm  of  water,  ta 
be  introduced  till  all  the  water  is  excluded  from  the  adopter  : 
its  orifice,  being  ftill  vmder  the  water,  is  then  covered  witij 
the  finger,  and  another  perfon  (lands  ready  to  introduce  the 
ilopper,  which  has  to  expel  its  bulk  of  gas,  fo  that  no  air  can 
enter  againft  this  current  of  the  gas.  The  adopter  is  now 
faftened  to  its  fr«^mc,  and  the  funnels  are  fcrewed  on.     To 

1. 4  prevent 
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prevent  the  hydrogen  tube  from  introducing  the  atmofpherlc 
air  which  it  otherwife  would  hold,  oxygen  gas  is  fucked 
through  it  from  the  frnall  cx'tremity. 

The  frmnels,  the  capacities  of  which  are  determined  by 
mcafurement,  and  marked  at  the  different  heights,  now  con- 
tain atmofpheric  air  confined  by  water,  which  is  to  be  fucked 
out  by  means  of  a  (lender  fyphon  :  when  the  oxygen  frmnel 
is  thus  emptied  of  its  air,  in  order  that  none  may  remain  in 
the  neck,  oxygen  gas  is  to  be  introduced  and  fucked  out  re- 
peatedly. Then  it  is  to  be  charged  with  the  fame  gas,  and 
the  flop  cock  to  be  opened  to  allow  a  free  communication 
between  the  gas  in  the  funnel  and  that  in  the  adopter, 
which  is  now  left  to  drain  for  24  hours,  at  the  end  of  which 
time  the  water  which  has  gathered  in  the  tube  C  D  is  to  be 
paffed  off  by  opening  the  cock  D,  which  muft  jufl  touch  the 
furface  of  the  water  in  D,  that  the  oxygen  gas  in  the  adopter 
and  fiirmel  may  accommodate  itfelf  to  the  prefent  temperature 
and  preffure  of  the  external  air,  which  is  to  be  noted,  and  then 
the  cock  to  be  ftopped.  The  water  on  the  outfide  of  this  funnel 
is  to  be  kept  two  or  three  inches  lower  than  in  the  infide. 

The  hydrogen  funnel  d  is  to  be  freed  of  its  contained  at- 
mofpheric air  by  the  fame  means  employed  for  freeing  the 
other  funnel,  and  hydrogen  gas  is  to  be  repeatedly  intro- 
duced and  fucked  out.  At  laft  it  is  to  be  filled  with  mea- 
fured  quantities  of  this  gas  to  the  lip,  which  is  to  be  com- 
preffed  by  a  column  of  about  four  inches  of  water. 

The  apparatus  is  now  ready.     The  ball  k  of  the  eleftrical 

conductor,  charged  by  a  good  machine,  is  to  be  brought  near 

to  the  ball  i ;   and  while  the  fparks  pafs  in  quick  fucceflion 

from  the  wire  A  e  10  the  point  of  the  tube  B  e,  the  cock  at  f 

,  is  to  be  opened  quickly,  fo  that  the  firfl  portion  of  hydrogen 

gas  iffuing  at  e  may  be  inftantly  inflamed ;  the  wire  is  then 

to  be  turned  away  from  the  flame.    The  combuftion  may  be 

accelerated  by  increafing  the  column  of  water  which  prefles 

•the  hydrogen  gas,,  and  leflening  the  preflure  on  the  .oxy- 

-    ■    ■    .  gen 
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gen  gas.     The  adopter  is  now  to  be  kept  cool  by  water,  al- 
lowed to  trickle  down  over  it  from  the  veffel  Q. 

During  the  combuiiion  nieafured  (juantities  of  the  gafes 
are  to  be  introduced  into  the  proper  funnels ;  and  when  it  is 
widied  to  interrupt  the  procefs,  the  cock  which  admits  th« 
hydrogen  gas  is  to  be  quickly  flopped.  As  the  veffels  cool^ 
the  oxygen  gas  and  aqueous  vapour  in  the  adopter  will  con^ 
traft  in  bulk,  and  the  water  in  the  oxygen  funnel  will  rife 
towards  the  brafs  cap  f.  At  this  moment  the  cock  muft  be 
flnit  to  prevent  the  water  from  rifing  higher. 

When  the  procefs  is  to  be  renewed,  the  oxygen  funnel  is 
to  be  charo-ed  with  gas,  and  the  cock  to  be  opened.  The 
hydrogen  funnel  is  next  to  be  charged  ;  the  wire  A  e  to  be 
turned  to  its  firft  pofition,  and  the  electric  fpartc  to  be  applied 
as  before.  Thus  the  combuftion  may  be  carried  on  from 
day  to  day.  That  the  eleftric  fpark?  may  ftrike  quickly  and 
vigoroufly,  a  communication  fliould  be  made  with  a  wire 
between  the  cufhion  of  the  machine  and  the  brafs  cap  m. 

As  the  gafes  employed  are  not  to  be  confidered  as  free 
from  azotic  gas,  its  prcfence  will  at  laft  reduce  the  gas  in  the 
adopter  to  the  ftandard  of  atmofpheric  air.  The  flame  will 
then  become  weaker,  and  muft  be  watched,  that  the  cock  of 
the  hydrogen  funnel  may  be  (topped  before  the  flame  is  ex- 
.tinguiflied ;  otherwife  ibme  of  the  hydrogen  gas  will  pafjS 
unaltered  into  the  adopter,  and  be  confounded  with  the  azotic 
gas,  from  which  it  is  not  eaflly  feparable. 

When  the  procefs  is  terminated,  the  quantity  of  hydrogen 
.gas  remaining  in  its  funnel  is  to  be  noted  from  the  grada- 
tions marked  on  the  veflel,  and  to  be  deducted  from  the 
fum  of  the  meafures  of  hydrogen  gas  employed.  This  funnel 
is  then  to  be  fcrewed  off".  The  oxygen  funnel  is  to  be  treated 
in  the  fame  manner,  proper  attention  being  paid  to  the  level 
of  the  water,  and  to  the  temperature  and  prelfure  of  the  air 
at  the  time.  The  adopter  and  ftoppers,  being  now  in  the 
ftate  in  which  they  were  lirft  weighed,  are  now  to  be 
>veighed,  with  the  contained  water,  to  determine  its  weight. 
:  .  "  To 


1^4  'Appsratus  for  producing  Watei',  ^'c. 

To  weigh  the  water  thus  formed  flill  more  accurately,  and 
to  examme  its  quality,  it  muft  be  drawn  off  from  the  adopter. 
For  this  purpofe  the  adopter,  after  it  has  flood  to  drain  for  24 
hours,  is  to  be  warmed  by  wrapping  the  upper  part  of  it  in 
a  hot  cloth  :  a  bottle  of  proper  fize  is  to  receive  the  extremity 
of  the  tube  C  D,  and,  the  (lop  cock  being  opened,  the  ex- 
panded gas  in  the  adopter  will  prefs  all  the  water  into  the 
bottle.  During  the  paffage  of  the  water,  the  bottle  is  to  be 
held  at  fuch  a  height  that  the  orifice  of  the  flop  cock  may  dip 
only  ith  of  an  inch  in  the  water;  and  when  a  fingle  bubble 
of  gas  from  the  adopter  has  ifTued  through  the  water,  the 
Hop  cock  is  to  be  inftantly  clofed. 

The  gas  remaining  in  the  adopter  is  now  to  be  transferred 
into  another  vefTel,  in  which  it  may  be  expofed  firfl  to  lime 
wAter,  that  any  carbonic  acid  gas  contained  in  it  may  be 
meafured  ;  and  afterwards  to  fulphuret  of  lime,  which  will 
imbibe  ail  the  oxygen  gas,  and  leave  the  azotic  gas  in  a  ftate 
fit  for  menfuration. 

The  quantity  or'  heterogeneous  matter  introduced  with 
the  gafes  duringr  the  combultion  being  thus  difcovered^  a  pro- 
jjortionate  deduction  is  to  be  made  from  the  calculated  weight 
of  the  h')xlrogen  and  oxygen  gas  employed.  The  difference  of 
Sceio-ht  of  the  azotic  gas  remaining,  and  the  common  air  at  firfl 
weio-hed  with  the  inllrument,  may  thus  beeafily  determined. 

The  Society  from  whofe  interefling  minutes  we  make  the 
prefent  extract,  carried  on  the  combuflion  in  the  manner  aU 
?eady  defcribcd,  for  about  two  hours  at  a  time  on  different 
days,  till  the  column  of  water  in  the  tube  C  D  was  8^-  inches 
in  lenjrth.  At  each  of  thcfe  times  the  temperature  of  the 
gafes  and  the  height  of  the  barometer  were  carefully  noted. 
In  the  manner  defcribed  by  Lavoifier,  the  volume  of  each  „ 
.gas  at  29*85  inches  of  the  barometer,  and  54*5°  of  the  ther- 
mometer, was  alcertained ;  and  the  weight  of  tne  oxygen  ga* 
confumcd  was  found  to  be  416-5  grains,  and  that  of  the  hy-i 
^rugcn  gas  72*5  grains  j  the  weight  of  both  being  489  gr. 
=  loz.  ji  dwt,  9gr. 


On  the  Vr'inc'iphs  of  Iron  and  Steel.  1 5^ 

The  water  produced  weighed  1  oz.  11  dwt.  7gr. ;  and, 
contrary  to  all  expectation,  had  no  fenfible  acidity. 


^X.  On  the  Principles  of  Iron  and  Steel.  By  Mr.  David 
MusHET,  of  the  Cljdc  Iron  IVorks.  Communicated  by 
the  Author. 

JL  H  E  general  diffufion  of  coal  and  ironftone,  in  rich  and 
extcnfivc  tra<9:s  throughout  the  ifland  of  Great  Britain,  while 
it  has  ftamped  an  additional  value  on  land,  has  rendered  the 
manufacture  of  iron  of  fuch  national  importance  and  advan- 
tage, as  to  weigh  confidcrably  in  the  fcale  of  our  commer- 
cial interefts.  Of  late  years  it  has  gained  in  a  great  meafure 
that  juft  preponderance  to  which  its  magnitude  and  genera! 
utility  have  fully  entitled  it.  At  prcfent,  however,  it  muft 
not  be  concluded,  that  the  bufinefs  has  attained  thofc 
bounds  which  fet  limits  to  its  improvement ;  or  that  it  has 
attained  its  utmoft  confequence  as  a  fource  of  national  and 
individual  A\ealth,  Its  future  progrcfs  will  greatly  depentf 
upon  the  liberal  exertions  of  individuals,  and  the  felf-denial 
of  the  legiflature,  by  abltainlng  from  cramping  in  its  en- 
lightened march  the  genius  of  this  native  manufacture. 

Impreffed  with  thefe  truths,  the  following  details  will  be 
found  more  allied  to  the  practice  of  the  manufacture  of 
iron  than  attached  to  any  fyltematic  arrangement  of  fcience; 
where  oftentimes  the  practical  ftudcnt  is  obliged  to  fmile, 
bewildered  at  the  lengthened  aflemblage  of  phrafes  expref- 
five  of  a  fimple  fubftance  or  meaning. 

It  is  much  to  be  lamented  that  the  fcientific  arrangement 
^f  the  mineralogift  was  not  more  confonant  to  the  ideas  of 
the  manufacturer  ;  and  that  the  labours  of  the  former  were 
not  more  direCted  to  allimilate  to  thejuft  refults  of  praCtice 
ijis  pre-conceived  thcories- 

With  heartfelt  pleafure  wd  (hould  then  perufe  the  hiftor^^ 
and  analyfis  of  the  many  ftrata  of  argillaceous  ores  of  iron 

with 
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-Tvith  which  both  England  and  Scotland  fo  plentifully 
abound ;  their  richncfs  in  iron,  and  capability  of  being  ma- 
nufactured J  their  contiguity  to  coal,  and  the  local  advan- 
tages which  nature  may  have  beftowed,  bv  the  addition  of 
waters  fufficient  for  turning  machiner)- :  thefe  would  fonn 
interelVmg  and  inftrucling  branches  of  information,  and 
ultimately  would  tend  to  the  advancement  of  our  real  in- 
tereft. 

It  is  alfo  much  to  be  wiflied,  for  the  improvement  of  all, 
that  the  method  and  order  of  the  new  nomenclature  of' the 
French  fchqol  would  pervade  ever)^  branch  of  chemical  and 
mineralogical  fcience;  and  that  the  celebrated  Kirwan 
would  fo  far  bend  as  to  new  model  his  excellent  fyftem  of 
mineralogy  on  thefe  principles. 

The  metallic  fubftance  called  iron  is  fufccptible  of  a 
greater  variety  of  modifications,  and  pofTefl'ed  of  more  pro- 
perties fingidar  and  ufcful,  than  any  other  metal.  Iron, 
properly  fo  called,  is  malleable.  All  the  other  ftates  of  the 
mcial  contain  certain  I'ubitanccs  in  combination  with  the 
iron,  which  render  it  fufible,  brittle,  more  or  lefs  elaftic, 
'&c.  Pure  iron  is  deftitute  of  foreign  admixture,  and  is 
therefore  perfcolly  malleable.  A  variety  of  methods  have 
been  eftabliflicd  to  produce  the  metal  approaching  to  that 
pure  and  ductile  (late  :  in  the  purfuit  of  this  laudable  at- 
tainment the  follow  incr  diftindl  modifications  of  iron  have 
maiiifefted  themfelves : 

ift.  Crude,  caft,  or  pig  iron;  2d,  Steel;  and,  3d,  Mal- 
leable iron.  Crude  iron  is  an  eager  brittle  metal,  obtained 
by  the  fimple  fufiou  of  ores  in  contact  with  pitcoal  charred, 
cr  the  charcoal  of  wood,  united  with  a  certain  proportion  of 
calcareous  earth  as  a  folvent  or  flux :  its  component  parts 
are  iron,  carbon,  and  oxygen.  Carbon  is  imparled  to 
th.e  iron  from  the  fuel  which  is  ufcd  in  fmelting  the  ore;- 
oxygen  is  conveyed  to  the  iron  in  a  twofold  manner  :  it 
C\i{b  in  the  ore  in  a  concrete  ftatc,  and  unites  to  the  iron 
■previous  to  feparation  ;  a  portion  >s  alfo  communicated  by 

the 
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ihe  great  conipreffion  of  air  ufcil  to  excite  the  degree  of  heat 
neccirary  for  rcdu<5lion. 

Thefc  are  the  foreign  fnbflances  which  alter  and  contami- 
nate the  quality  of  the  iron ;  but,  as  they  exilt  in  difllrent 
proportions  in  various  irons,  it  is  obvious  that  thefe  altera- 
tions of  proportion  will  form  varieties  of  crude  iron  :  the 
following  are  dillingiiifliable : 

ift.  Oxvgenated  crude  iron,  where  a  fmall  portion  fjf  car- 
bone  is  united  to  the  iron,  and  where  a  fuperabundance  of 
oxvgcn  exids.  The  fra6lure  of  fuch  iron  prefents  a  white 
furface  deflitute  of  grain,  frequently  diverging  in  (Ireaks,  re- 
fembling  an  early  variety  of  cryftallization  j  fometimes  it  is 
mottled  with  fpecks  of  a  black  colour,  which  plainly  exhibit 
the  fcantv  portion  of  carbonic  concretions.  The  external 
furface  of  iuch  iron  always  cools  concave,  rough,  and  co- 
vered with  oxyd.  In  connnerce  this  variety  of  iron  is 
known  by  the  names  of  white  iron,  forge  pigs,  ballaft  iron, 
Sec.  and  its  prefent  value  is  fixmi  5I.  5s.  to  5I.  15s.  per  ton. 

2d.  Carbo-oxvgenated  cmde  iron  '■^,  or  iron  united  with 
equal  portions  of  carbon  and  oxvoen.  The  frafture  of  this 
iron  is  light  grey,  prefenting  a  finall  diftinct  grain  ;  the  fur- 
face of  the  pig  partially  pun6tured,  lefs  concave,  and  more 
free  from  oxydation  in  cooling  than  the  former  ftate.  In 
commerce  it  is  known  by  the  names  of  grey  iron,  No.  3, 

^  I  am  fully  aware  of  ths  novelty  of  this  term,  and  that  by  feme  1 

'"may  be  liable  to  be  cenfured.   I  have,  however,  the  great  Livoillcr  tor 

my  precedent,  who,  in  naming  the  compound  radicals  of  the  vegetable 

kingdom,  ufcj  hydro-carbonous  and  hydro-carbonic,    to    exprefs   the 

ternary   combination  of  hydrogen   and  carbon    w'th   oxygen  ;  in   the 

former,  into  that  of  an  oxyd  —in  the  latter,  into  that   of  an   acid.     It 

may  however  be   remarked,  that  in  this  v/ay  the  prevailin;^  fubft:incc 

was  marked  by  a  precedency  given  to  its  fign,  which  imj-)lied  that  th  -re 

exiited  a  larger  proportion  of  this  than  the  following  fubflance.     Let 

;  the  prefeut,  however,  exprefs  the  combination  of  iron  with  c.irbon  and 

oxygen  in  equal  portions  :  the  precedency  given    to   carbon    in    begin- 

.  ring  the  compound,  is  meant  to  denote  its  fuperior  agency,  and  its  pre- 

ienct  being  eflcotial  in  the  manufafture  of  crude  iron. 

See. 
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&c.  and  its  prefent  value  is  reckoned  from  5!.  155*  io  61.  55* 
per  ton. 

3d.  Carbonated  crude  iron,  wherein  carbon  faily  predo'^ 
mlnales,  and  where  an  extra  privation  of  oxygen  has  taken 
place.  The  frafture  of  this  iron  is  dark  grev  inclining  to 
blue.,  prefenting  large  brilliant  concretions  of  a  metallic 
luftre  in  the  centre  of  the  pig,  but  dirrtinifliing  in  point  of 
fize  as  they  approach  the  furface.  In  this  quality  of  iron 
fhe  upper  furface,  which  is  left  to  cool  in  contact  with  the 
open  air,  after  being  run  from  the  blafl  furnace,  is  partially 
convex  and  full  of  punftures :  it  is  tlicn  called  bv  the  work^ 
men  honey-combed,  and  its  quality  is  often  inferred  from 
the  fize  and  depth  of  the  punfturc  :  its  tendency  to  oxyda- 
tion  in  cooling  is  ftill  lefs  than  that  of  the  fecond  variety  of 
crude  iron.  This  quality  is  well  known  to  the  manufacturer 
and  founder,  under  the  names  of  No.  2,  oood  melting  pig 
iron,  8cc.  Its  prefent  value  is  from  61.  15s.  to  7I.  10s.  per 
ton. 

4th.  Super-carbonated  crude  iron,  or  iron  faturated  toex- 
tefi  with  carbon,  and  having  united  to  it  but  a  fcailty 
portion  of  oxygen.  The  frafture  of  this  iron  prefents  an 
alloniHiing  group  of  large,  regular,  metallic  grains,  each 
prefenting  a  prominent  ed2;e  outwa'-ds;  in  tliis  ftate  the 
iaturatlon  of  carbon  has  been  fo  complete,  that  it  exifts 
united  to  the  iron  in  the  ftate  of  plumbago ;  luftre  rich 
and  brilliant,  inclining  to  dark  blue ;  the  upper  furface 
fmooth  and  convex,  frequently  covered  with  a  beautiful 
coating  of  (liining  plumbago,  and  completely  free  from  oxyd. 
This  is  die  No.  i,  and  fmooth-faced  iron  of  the  manufac- 
turers :  its  prefent  value  is  81.  to  81.  los.  per  ton. 

Thefe  arc  the  principal  varieties  of  crude  iron.  A  number 
of  intermediate  qualities  are  produced,  exactly  dependent 
upon  the  quantity  of  mixtures,  and  iheir  relative  proportions 
to  each  other.  The  greater  the  quantity  of  charcoal- ufed  in 
fmeking  the  ore,  the  more  faturated  v.  ith  carbon  and  the 

more 
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•more  valuable  will  be  the  pig  iron.  A  fparing  proportion  of 
charcoal  in  the  blafl;  furnace  is  productive  of  eH'etls  cora- 
pletelv  contrary  to  thefe. 

It  moft  naturally  occurs  to  enquire,  to  what  extreme  de- 
-frcc  of  combination  thefe  alterative  principles  arc  capable  of 
uith  iron,  and  in  what  (late  the  metal  is  when  this  excefTivC 
^faturation  is  completed. 

If  crude  iron  is  expofed  in  fufion,  for  a  length  of  time,  to 
abforb  carbon,  and  at  the  fame  time  is  protected  from 
oxydation,  it  will  receive  this  principle  to  fuch  excefs  as  to 
form  a  true  plumbago.  In  this  ftate  it  either  refembles  fieel, 
grained  lead  ore,  or  aflumes  an  imperfed  cubical  cryftallifa- 
tion,  wonderfully  brittle,  and  poffefled  of  a  real  metallic  ap- 
pearance and  weight :  in  this  iVatc  it  is  powerfully  attrafted 
by  the  magnet. 

Specimens  of  this  Angular  combination  are  extremely 
rare ;  feveraJ  that  I  am  in  pofleflion  of,  have  regular  faces 
approaching  to  a  cubical  liruclure,  with  furfaces  chequered 
with  numerous  diagonal  lines  interfe6ting  each  other,  and 
forming  rhombufes :  thefe  are  eafily  difplaced  with  a  knife, 
and  exhibit  them  compofed  of  the  thinned  iaminas  imagina- 
ble :  in  this  ftate  they  are  not  obedient  to  the  magnet,  unlefs 
a  confiderable  number  of  them  are  attached  together.  The 
fpecific  gravity  of  this  mixture  of  iron  and  carbon  is  to 
•water  as  6-9694  to  1*000;  a  cubic  foot  weighs  ^ZS'S^IS^ 
pounds  avoirdupoife. 

In  manufa6luring  crude  iron,  the  higheft  poflible  pitch  to 
which  it  can  be  united  with  oxygen  is  productive  of  a  coarfe 
metallic  fubftance,  whofe  frafture  is  dark  and  porous,  and 
^hofe  furface  on  coolmg  becomes  covered  with  a  deep 
earthy  oxyd;  incapable  of  being  fufed  but  by  withftandintr 
a  violent  heat ;  capable  of  receiving  fome  impreilions  of 
malleability,  though  ftill  poflcfllng  exceflive  brittlenefs  wheu 
cold.   The  fpecific  gravity  of  iron  thus  united  with  oxv^en  u 

6-5325- 

Thefe  ftates  of  extreme  faturation  of  carbon  and  oxygen 

only 
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only  relate  to  thefe  principles  as  they  become  united  to  the_^ 
iron  in  fufion :  they  may  alfo  be  prefented  to  crude  iron  in 
the  procefs  of  cementation ;  in  which  cafe  carbon  unites 
to  iron  in  an  aeriform  (late,  diflending  the  particles  and 
foflening  the  mafs  :  oxygen,  on  the  coutrar}',  attacks  thq 
jnetal,  and  reduces  it  to  a  dark  blue  oxyd  deftitute  of  metallic 
brilliancy  and  weight;  but  of  this  more  hereafter. 

Steel,  from  its  great  affinity  to  crude  iron,  ought  next  to 
be  mentioned ;  but  as  manufacturers  hitherto  have  placed  it 
as  the  third  exifting  ftate  of  the  metal,  it  will  be  mentioned 
in  that  order. 

To  produce  malleable  iron  in  its  pure  ftate,  many  and 
various  have  been  the  procefTes  adopted  :  thefe  however  have 
all  in  fome  meafure  fallen  fliort.  Malleable  iron  ought  to 
poflefs  no  foreign  mixture  whatever,  to  be  in  a  ftate  of 
purity  ;  but  as  the  modes  of  operation  have  hitherto  con- 
lifted  in  numufafturing  this  ftate  of  tbc  metal  from  crude 
iron,  and  as  crude  iron  is  always  found  to  contain  princi- 
j)Ies  inimical  to  malleability.  It  is  obvious,  that  the  quality 
of  malleable  iron  will  at  all  times  depend,  upon  the  degree  of 
expulfion  of  the  alterative  mixtures  contained  in  the  crude 
iron  ;  the  deftru6lion  of  which,  and  the  confequent  mallea- 
bihzation  of  the  iron,  conftitute  the  univerfal  acknowledged 
.principles  of  bar-iron  makincr. 

From  the  .imperfe6i:  diffipation  of  oxj'gcn  and  carbon  in 
the  procefs  of  malleability,  arife  the  various  qualitiea  of 
malleable  iron  ;  thefe  may  be  arranged  in  the  following  or- 
.der:  i.  Hot  ftiort  iron';  2.  Cold  fliort  iron-;  and,  3.  Iron 
partaking  of  none  of  thefe  evils ;  and  fo  far  it  may  be  deno- 
minated pure  malleable  iron, 

I  ft.  Hot  ftiort  iron  is  poffefted  of  an  extreme  degree  of 
fulibility  when  in  contact  with  a  high  dcgr<je  of  heat,  and  is 
incapable  of  receiving  the  weight  of  a  fmall  hammer  with- 
out diilipating;  it  is,  however,  poftefled  of  an  extreme 
degree  of  foftnefs  and  du6tility  when  cold,  and  may  then 
be  bent  or  twiftcd  in  almoft  any  direction.    Various  reafons 

ha^■e. 
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liave  been  afligncd  for  this  deftruftivc  property  in  hot  (liort 
iron,  r  am  of  opinion,  that  it  arifes  from  the  iron  contain- 
ing a  fmall  portion  of  concrete  carbon,  not  extirpated 
during  the  operation  of  rendering  the  iron  malleable ;  and 
that  in  proportion  to  the  quantity  of  carbon  united,  fo  will 
be  the  fliortnefs  or  fufiibility  of  the  iron  :  this  variety  of  iron 
is  always  of  a  dark-coloured  unmctallic  fra6ture. 

2d.  Cold  fliort  iron  is  pon'^ifed  of  l!ie  property  of  with- 
flanding  the  mofl  violent  degree  of  heat,  without  exhibiting 
the  leaft  indication  to  fuHon  ;  it  remains  firm  under  the 
heaviell  hammer,  and  is  capable,  while  hot,  of  being  beat 
into  any  fliape  :  when  cold,  however,  it  is  brittle,  and  pof- 
fciTed  of  a  fmall  degree  of  tenacity :  its  frafture  is  always 
clear  and  large-grained,  of  a  light  blueifli  colour.  A  fmall 
portion  of  iron  diflblved  in  the  phofphoric  acid  is  now 
believed  to  conftitute  the  cold  lliort  principle  of  iron. 
Ijcfides  the  difficulty  of  conceiving  how  an  acid  could  cxiit: 
in  the  violent  and  long-continued  heats  of  the  refinery,  the 
puddling  and  balling  furnaces,  wherein  the  metal  is  fubje6lcd 
to  motion,  frequently  agitated,  and  extremely  divided,  how 
does  it  happen,  that  that  iron  on  which  the  cold  fliort  prin- 
ciple is  imprcffed,  becomes  more  and  more  cold  fliort,  by  a 
continued  expofure  to  the  combination  of  oxygen  with 
caloric,  either  excited  by  blail  or  the  attenuated  heat  of  a 
wind  furnace?  This  fa tSt  would  imply  a  generation  of  the 
alterative  principle — which  is  indeed  tlie  cafe — but  which 
cannot  be  admitted,  if  the  cold  fhort  quality  is  attributed  to 
the  phofphat  of  iron ;  unlefs  recourfe  is  had  to  the  fuppofi- 
tion  of  a  new  combination  of  this  metallic  fait  during  the 
operation. 

If  highly  oxygenated  crude  iron,  of  any  manufa6lure,  is 
expofed  to  the  action  of  a  current  of  flam.e,  after  its  fmall 
portion  of  carbon  is  burnt  out,  and  after  the  mafs  has  ex- 
Jiibited  the  proper  figns  of  malleability,  it  will  pafs  into  thft 
ftatc  of  cold  fliort  iron ;  and  this  principle  will  exift  in  pro- 
portion to  the  length  of  the  expofure;  or,  iji  other  words,  in 

Vol.  II,  M  propcrticn, 
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proportion  to  the  o\-ygcn  prefcnted  to  the  metal,  and  its 
tendency  to  quit  the  caloric  to  unite  with  the  iron. 

3.  Pure  malleable  iron  derives  its  ftrength,  tenacity,  maf- 
leabilitv,  and  duciility,  by  being  totally  deprived  of  the 
principles  xs  hich  confiitute  the  cold  and  hot  (hort  qualities 
of  iron.  This  is  cfFeAed  in  die  courfe  of  rendering  it  mal- 
leable, cither  by  tJie  attention  of  tlic  workmen,  or  from  the 
proper  quality  of  the  crude  iron  ufcd :  its  fradlure  is  gene- 
rally clear,  confilUng  of  fmall  regular  dark  bine  grains ;  by 
much  hammering  the  iron  coaimosly  gains  fibre,  and  i& 
then  of  a  light  blue  colour,  uncommonly  tenacious  when 
cold.  The  excelleixc  of  pure  malleable  iron  is  alfo  mani- 
fefted  by  the  aftonifliing  degree  of  heat  \K  withftands  without 
exhibiting  the  lead  fign  of  fufion,  or  witliout  lofing  much 
of  its  metallic  parts  by  oxydation. 

A  line  of  diltinftion  ought  to  be  drawn  betwixt  the  iron 
produced  with  wood-charcoal  and  pit-Goal.  As  the  prefcnt 
relation  of  the  fimple  principles  of  the  metal  does  not  im- 
mediately interfere  with  that  diftinelion,  it  will  more  pro- 
perly arrange  itfelf  along  with  the  obfervations  on  the  various 
modes  pra(Slifed  for  rendering  iron  malleable. 

However  varioufly  condu6led  the  modes  of  operation  are 
at  diflfcrent  works,  and  in  different  countries,  to  produce, 
malleable  iron,  yet  tltc  principle  of  operation  is  the  fame, 
namelv,  that  by  diflipatiug  the  carbon  and  oxygen,  con- 
tained in  the  crude  iron,  bar  or  malleable  iron  is  the  refult. 

Furnaces  of  a  multiplicity  of  fl>apes  have  been  creeled  for 
this  purpofe ;  but  in  the  moft  perfect  conducted  procefles^ 
hitherto,  it  has  been  found,  that  a  heavy  lofs  of  metallic 
parts  accompanied  the  manufacture :  40,  "^^j  to  30  cwt.  of 
crude  iron  have  been  ufcd  to  fabricate  i  ton  of  finiflied  bars  ? 
the  quantity  ufed  always  depending  upon  its  aptnefs  to 
'  become  malleable,  the  {kilfulnefs  of  the  workmen,  the 
operation  adopted,  and  the  quality  of  the  malleable  iron 
V.  iflicd  to  be  produced.  Thcfe  obfervations  more  immedi- 
ately relate  to  the  liome  manufactures- of  iron  with  pit-coal ; 

•  but 
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but  In  many  inftanccs  they  will  alfo  apply  to  thofe  of  other 
countries,  where  the  charcoal  of  wood  is  ufed  for  fuel. 

Since  crude  iron  cxilts  of  fuch  a  variety  of  (juantitic:, 
owing  to  the  various  proportions  of  mixture  united  with  It; 
find  fince  it  is  almoft  univerfally  ufed  to  produce  bar  or  mal~ 
leablc  iron ;  it  is  natural  to  infer,  that  there  muft  cxift  one 
particular  variety  of  it,  which  could  be  appropriated  to  the 
manufacture  in  preference  to  any  other.  Theory  fays  that 
that  crude  iron,  carbo-oxygenatcd,  which  contains  the 
alterative  principles  in  equal  portions,  requires  only  to  be 
expofed  in  a  fluid  (late  to  the  a6lion  of  fire,  either  in  a  wind 
furnace  or  fmall  blaft.  By  this  expofure  the  carbon  becomes 
volatilized,  and  carries  oft'  the  oxygen  along  with  it*. 
PraiSlice  has  however  confined  the  operation  chiefly  to  the 
forge  pig  (oxygenated  crude  iron).  This  variety  of  iron 
becomes  fooner  malleable,  but  is  likewife  fufceptible  of 
early  oxydation,  and  confequently  liable  to  become  cold 
fliort.  Neither  can  it  unite  to  bar  iron  thofe  properties 
from  whence  are  derived  great  firength  and  du6lility. 

When  carbonated  crude  iron  is  ufed,  the  wafte  then  is  apt 
to  be  exccfllivc :  the  metal  retains  for  too  long  a  period  its 
fufible  principle,  which  mufl:  neceflarily  expofe  the  mafs  to 
a  longer  continued  aftion  of  the  flame,  whereby  oxydation 
on  the  metal  in  a  fluid  flate  takes  place,  and  a  conflderable 
portion  of  it  is  deitroycd  before  the  iron  exhibit  figns  of  in- 
fufibility.  Malleable  iron  made  from  this  ftate  of  the  metal 
has  a  great  tendency  to  be  red  fliort,  and  lofes  alfo  eonfidcr- 
ably  of  its  weight  under  the  forge  hammer. 

It  has  at  all  times  been  aflcrted,  that  crude  iron  contains 
a  conflderable  proportion  of  its  parts,  by  weight,  inimical  to 
malleability ;  and  that,  in  the  operation  of  refining,  it  then 

*  A  definition  more  confonant  to  chemical  lanjjuage  would  be  to  fuy, 
that  the  oxygen  unites  to  the  carbon  and  forms  carbonic  acid,  which 
is  expellable  even  in  a  moderate  heat.  The  cfcapc  of  the  laft  portion 
of  the  acid  is  indicated  by  the  difappearar.ee  of  fufion>  and  the  cgalefcence 
•f  the  clotted  iron. 
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parts  with  this  proportion  of  mixture,  which  renders  t'hf- 
remainder  malicablc.  A  conclufivc  inference  from  ihi-s 
TV'ould  be,  that  fome  crnde  irons  contain  one  haU",  fome  three 
fourths,  and  others  again  an  equal  portion  of  mixture  for 
iron ;  feeing  thefc  afe  the  propOrtrons  loll  bv  iron  in  the 
operation  of  rendering  it  malleable.  The  mifchicf  with 
which  this  fallacious  opinion  is  fraught  is  inconceivable  ; 
efpecially  as  it  has  been  fupported  by  men  w  ho  have  laid 
claim  to  fcientific  and  pra6lical  abiUties :  the  belief  of  it 
flackens  the  induftr\-  of  individuals  to  attempt  leffening  the 
!of»  of  real  metal  j  on  the  contrary,  workmen  are  taught  to 
look  upon  a  large  proportion  of  it  as  incapable  of  being  me- 
tallized, and  as  only  fit  for  deftru6tion. 

If  manufafturers  of  bar  iron  would  more  frequently  deprive 
a  given  v/eight  of  the  fcoria  of  the  refiner)'  and  puddling 
furnaces,  of  its  iron,  they  would  be  more  able  to  eftimatc  the 
portion  of  unmctallic  parts  contained  in  their  crude  iron  : 
upon  finding  the  fcoria  .to  contain  30,  40,  to  50  per  cent  of 
iron,  equally  fit  for  converting  into  malleable  iron  as  any 
part  of  the  original  mafs,  their  attention  would  be  more 
frequently  afreitcd,  and  employed  to  devife  means,  either  to 
prevent  the  efcape  of  fuch  a  confiderable  proportion  of  iron,,  or 
to  fufe  fuch  fcoria  fo  as  to  deprive  it  of  the  laft  portion  of  metal. 
The  relative  proportion  by  weight  of  carbon  and  oxygen 
united  to  crude  iron  i*  fmall  indeed  :  the  poffible  proportion 
in  which  they  can  exill  will  be  more  eafily  conceived  by  ad- 
ducing the  weight  of  a  fpecific  bidk  of  each  and  their  analogy. 
1  Cubic  foot  of  oxygen  gzi  '0791859  lb.  av.  S,  grp.vity  •coiOfjoS'Ia 

1  ditto  carbon  24'5'9  ^'  gravity  •39214. 

»  ditto  carbonriteil  crude  iron  A-j'TOja;  lb.  do.       S.  gravity  7'2593G8o 

The  vaft  difproportion  betwixt  the  cube  of  iron  and  the 
aggregate  of  the  mixtures  renders  further  iiluftration  on  this 
liead  i\iperfiuous  ^'j  though  at  fome  future  period  I  hope  to- 
be 

*  I  wifh  not  to  be  miderllood  as  if  I  meant  to  fay  that  the  quanrity  of 
oxygen  in  a  concrete  form  in  iron  is  to  be  ccafidercd  as  h::ving  re  greater 
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he  &blc  to  fhite  the  cxa6l  weight  of  mixtuics  united  with  a 
given  (}uaiitity  of  crude  iron. 

Some,  however,  may  contend  for  the  exiftcncc  of  fonic. 
inclalHc  fuhUanccs  along  uitli  crude  ifon,  which  may  alfo 
form  part  of  the  unmctalHc  mafs  :  we  are  however  unac- 
qiiaintcd  with  any  capable  of  enduring  the  violent  heats  ufcd 
in  manufafturlng  iron,  excepting  manganefe  ;  and  this  feml- 
metallic  fuhftance  is  found  in  bar  iron  and  Heel,  nearly  iu 
the  fame  proportion  as  in  crude  iron  :  hence  it  can  form  no 
part  of  tiie  fuppofcd  heterogeneous  matter  expelled  during- 
the  proeefs  of  malleability. 

Steel  is  a  mixture  of  iron  with  carljon  in  an  aeriform 
ftate*.  Carbon  is  given  to  iron  by  Keating  it  violently,  un- 
expofcd  to  air,  in  conta<?l  \\  ith  charcoal  dull.  The  propor- 
tion in  which  carbon  cxifts  in  fteel  is  various,  depending 
vpon  the  degree  of  purity  cxifting  in  the  malleable  iron 
previous  to  cementation.  In  abforbing  this  principle  it 
gains  weight ;  and  this  augmentation  of  weight,  by  the  ad- 
dition of  carbon,  is  dependent  upon  the  rcafon  already  men- 
tioned. Some  iron,  in  pailing  to  the  (late  of  fteel,  gains  r^^tli 
part  of  its  original  weight,  while  others  gain  not  more.than 
7^3th  part. 

Specific  gravity  than  an  equal  bulk  in  a  gafeous  flate,  that  is  combined 
with  caloric,  infteaJ  of  being  combined  with  thcmctal.  The  enormous  waft? 
of  real  metal,  in  converting  a  given  c;uantitv  of  crude  into  malleable  iron, 
is  generally  fo  great,  that,  at  prefcnt,  I  merely  wifli  to  call  the  attention  of 
Ertifts  CO  the  prevention  of  this  wafte,  inftcad  of  fatisfying  ihemfclves  witli 
feying  they  had  only  a  given  prodmSt,  becaufe  the  crude  iron  employed  was 
of  fuch  a  nature  as  to  be  incapable  of  yielding  more. 

■■'  In  the  works  of  thofe  who  have  treated  on  iron,  I  have  never  yet  (ecn 
carbon  which  cxifts  in  crude  iron,  diftinguifhcd  from  that  abforbed  by  mal,- 
Icable  iron,  in  the  proeefs  of  converting  into  fteel.  I  could  adduce  many  fafts, 
which  to  me  appear  conclufive,  to  prove  that  carbon  exifts  in  crude  iron  in 
a  concrete  Hate,  fcparable  by  mechanic^  divifion  ;  and  that  it  is  united  to 
fteel  in  a  gafeous  ftate  by  the  combuftion  of  itsbafo,  infeparabh  in  any  form 
}?y  the  mcft  minute  mechanical  rednftion. 

M  3  Tf 


1 56  On  the  Pr'mclpks  of  Iron  and  Steel, 

If  malleable  iron  was  entirely  freed  from  carbon  in  tlia 
manufaiSluring,  the  inference  would  be  juft,  to  ftate  that  the 
\vei«]it  {rained  was  the  exact  meafure  of  carbon  neceflary 
to  form  fteel ;  but  as  fome  malleable  irons  afford  a  confider-? 
able  portion  of  carbon,  it  is  evident  that  the  total  meafure 
of  carbon  will  depend  upon  the  pre-exifling  quantity  con- 
tained in  the  iron.  The  greater  the  quantity  introduced  the 
more  brittle  will  the  quality  of  the  fteel  be  found,  and  the 
Icfs  capable  of  preferving  its  nature  and  a  folid  form,  when 
expofcd  to  intenfe  degrees  of  heat. 

Steel,  at  certain  degrees  of  heat,  pofleflTes  all  the  foftnefs 
«nd  malleability  of  iron ;  but,  when  cold,  partakes  of  the 
eager  brittlenefs  of  crude  iron.  When  properly  hammered, 
it  pains  fibre,  and  then  becomes  the  moft  elaftic  ftate  of  the 
metal.  It  is  alfo  capable  of  fulion  ai  a  high  degree  of  heat : 
it  may  then  be  run  liquid  into  iron  moulds,  and  afterwards 
beat  out  into  the  moft  folid  ftiapes,  pofTefling  cohefion  and 
clofenefs  of  grain,  with  an  aftonifliing  degree  of  flexibility 
and  tenacity.  In  this  ftate  it  is  called  caft  fteel,  and  is  ufed 
for  fine  inllrumcnts,  where  durabilityj  polifh  and  edge  are 
requliite. 

In  fo  far  therefore  as  fteel  is  capable  of  fufion,  without 
^eftroying  its  nature ;  and  as  it  contains  iron  and  carbon 
alone,  it  muft  be  confidcred  as  a  variety  of  crude  iron  free  of 
oxygen,  and  fo  far  is  partially  malleable.  The  fufion  of  fteel 
deftroys  its  property  of  being  welded.  This  change  of  nature 
is  occafioned  by  the  addition  of  oxygen  in  the  caft  fteel  hxr- 
nacc :  hence  we  find,  that  fufion  is  incompatible  with  an 
extreme  degree  of  malleability. 

Since  a  fmall  portion  of  oxygen  is  added  in  the  fabrication 
of  caft  fteel,  the  component  parts  of  this  modification  of  the 
metal  will  be,  iron,  carbon,  and  a  fmall  portion  of  oxygen. 
Admitiinoi"thcn  for  a  m.omcnt  that  the  carbon  is  in  the  fame 
ftate  as  in  crude  iron,  here  then  exifts  a  fimilarity  of  prin- 
ciples v.'ith  carbonated  iron.     Vet  there  are  few  but  know 
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•tlic  very  wide  clifi'ercnce  betwixt  crude  iron  and  -caft  flccJ 
when  applied  to  ufc. 

This  amongft  many  other  pofitions  might  be  adduced  to 
prove  that  carbon  cxifts  united  in  a  gafcous  ftate  to  iron,  and 
conflitutcs  Heel ;  or,  in  other  words,  that  iron  to  conftitute 
fteel  mud  hold  in  folulion  a  portion  of  carbon,  not  lefs  than 
■j-f^th  part  of  its  own  weight. 

Some  of  the  foreign  writers  account  for  the  difference  be- 
twixt ftcel  and  crude  iron,  by  aflirniing  that  the  former  is 
iron  pcrfcSilji  reduced  to  w'hich  carbon  is  given,  and  that  the 
latter  is  only  iron  imperfectly  reduced,  and  which  alfo  con- 
tains carbon.  This  is  a  feeble  di(lin(ilion.  Iron  knows  of 
no  ftate  of  imperfect  exiftencc  as  a  metal ;  the.  particles  of 
iron  in  a  crude  ftate  are  equally  difpofed  to  become  mal- 
leable, fo  foon  as  the  carben  w  hich  has  interpofed  itfelf  be- 
twixt them  is  burnt  out.  The  fame  operation  niuft  take 
place  before  fteel  is  brought  back  to  the  ftate  of  malleable 
iron ;  hence,  according  to  the  reafoning  of  the  French  writ- 
-crs,  they  are  both  imperfect  Rates  of  the  metal. 

Crude  iron  is  only  fo  faa:  imperfciil,  becaufe  it  contains 
carbon  in  a  material  ftate.  Steel  may  be  faid  to  be  more 
perfeft,  becaufe  it  is  united  to  carbon  in  an  elaftie  ftate ; 
and  iron,  properly  fo  called,  is  perfect  in  proportion  as  it  is 
ivoidofthefe  impurities. 

Steel  alfo  poflefTes  the  f&le  property  of  acquiring  a  degree 
of  hardnefs,  when  immerfed  at -certain  degrees  of  heat  into 
cold  water,  v/hich  enables  it  to  perforate  and  act  upon  all 
other  metallic  fubftanoes.  'Hiis  isoccafioned  by  the  fuddcn 
expulfion  of  the  caloric  fr<iim  the  iijterftices  of  the  metal, 
which  brings  on  an  inftantaneous  aggregation  of  the  particljes;, 
and  which  renders  the  fracture  uncommonly  clofe  and  re- 
gular. Expofure  to  a  limilar  degree  of  heat,  and  cooling  in 
the  open  air,  brings  it  back  to  its  ufual  ftate,  capable  of  being 
again  and  again  hardened,  and  L-ot  to  the  ftate  of  malleable 
ifou,  as  a  late  cffayifton  iron  has  crroncoully  ftaK  d. 
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Having  thus  fimply  ftated  the  principles,  and  the  various 
modilications  of  iron ;  thofe  operations  which  have  been 
practifed  for  obtaining  the  various  ftates  of  the  metal  come 
next  to  be  related  ;  prefaced  by  fome  account  of  the  mate- 
rials ufed ;  tiic  manner  in  which  they  are  obtained ;  their 
preparation  and  application  to  ufe;  previous  to  which^  I  fliall 
forward,  for  the  next  number  of  the  Philofophical  Magazine, 
a  fe\^  remarks  relative  to  the  hiftory  of  the  manufaclures  of 
iron  and  fteel  in  Britain,  which  may  not  prove  unacceptable 
to  thofe  who  feci  themfelves  interefted  in  this  important 
branch  of  national  induftrv. 


X.  Account  of  the  Canis  Graius  Hibcrnlcus,  or  Iriflj  IVolf^ 
dog,  defcribed  in  Pennant's  IJ'iflory  of  Quadrupeds,  third 
edit.  Vol.  I.  p.  241.  By  A,  B.  Lambert,  Efq.  F.R.  and 
F.L.S.  Fro}?i  the  TranfacSlions  of  the  Linncan  Society, 
Vol.  III.  1797. 

X  H I S  drawing  of  the  Irifn  v,olf-dog  was  given  xne.  bv 
lord  Altamont ;  done  e.xa^Rily  the  natural  fizc  of  one  in  his 
lordaiip's  poiTeffion,  at  Weftport  in  the  county  of  Mayo, 
Ireland.  During  my  {lay  there  in  1 790,  I  had  frequent  op- 
.  portunities  of  obferving  thefe  dogs;  lord  Altamont  having 
eight  .of  them,  the  only  ones  now  in  the  kinsdom.  There 
is  a  man  employed  on  purpofe  to  take  care  of  them,  as  they 
are  v/ith  difficulty  bred  up  and  kept  healthv. 

I  took  the  mcafurement  of  one  of  the  largsft,  which  is  as 
follows :  From  the  point  of  the  nofe  to  the  tip  of  the  tail 
fixty-one  inches,  tail  fcventeen  and  a  half  long;  from  the 
tip  of  the  nofe  to  the  back  part  of  the  fkull  ten  inches ;  from 
the  back  part  of  the  fkull  to  the  beginning  of  the  tail  thirty- 
three  inches;  from  the  toe  to  the  top  of  the  fore-fhoulder 
twenty-eight  inches  and  a  half;  the  length  of  the  leg  fixteen 
inches;  from  the  point  of  the  hind  toes  to  the  top  of  the 
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hind  fliouUlcrs  thirteen  inches;  from  the  point  of  the  nofe 
to  the  eve  four  inches  and  a  half;  the  cars  fix  inches  long; 
round  the  widell  part  of  the  belly  (about  three  inches  from 
the  fore-Icgs)  thirty-five  inches ;  twenty-fix  inches  round 
the  hind-part  clofe  to  the  hind-legs ;  the  hair  (hort  and 
fniooth  ;  the  colour  of  fome  brov.n  and  white;  others  black 
and  white. 

They  fedm  good-tempered  animals',  but,  from  the  ac- 
counts I  received,  arc  degenerated  in  fizc.  They  ^vere 
formerly  much  larger,  and  in  their  make  more  like  a  grey- 
hound. 

The  following  extract  of  a  letter  from  the  Earl  of  Alta- 
mont  to  A.  B.  Lambert,  Efq.  V.  P.  L.  S.  read  to  the  Society 
Jan.  3,  1797,  contains  fome  farther  particulars  refpefting 
thefe  animals. 

"  There  were  formerly  in  Ireland  two  kinds  of  wolf-dogs, 
the  greyhound  and  the  mafliff.  Till  within  thefe  two  years 
I  >vas  poflelfcd  of  both  kinds,  perfc6lly  diftin6l  and  eafily 
known  from  each  other.  The  heads  were  not  fo  fharp  in 
the  latter  as  in  the  former;  but  there  fecmcd  a  great  fimi- 
larity  of  temper  and  difpofition,  both  being  harmlefs  and 
indolent.  The  painting  in  your  poffefllion  is  of  the  mafliff 
wolf-dog.     (See  Plate  V.) 

"  I  have  at  prefent  five  wolf-dogs  remaining,  three  males 
and  two  females  ;  in  thefe  the  two  forts  appeared  to  be 
mixed.  The  dam  was  of  the  mafliflT,  the  fire,  if  I  am  not 
millaken,  was  of  the  greyhound  kind.  The  fire  and  dam 
had  not  dwindled  in  fize  from  any  that  I  remember  here. 
Thofe  which  now  rcmain'are  too  young  to  judge  of.  We 
have  an  old  man  here  named  Bryan  Scahil,  now  in  his  1 19th 
year,  whofe  memory  fcems  accurate  and  all  liis  faculties 
complete  :  he  perfe6lly  remembers  the  hunting  of  wolves 
in  Ireland  as  a  common  matter  of  fport ;  and  informs  me, 
that  the  ufage  was,  to  colleft  all  the  dogs  of  every  fort  in  the 
neighbourhood,  and  to  borrow  wolf-dogs  from  the  principal 
gentlemen,  who  alone  had  them,  and  who  ufually  aflfifted  in 
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the  chacc.  A  tenth  part  of  the  dogs  ufed  were  not  wolf- 
<lo<r3,  which  never  were  in  anv  niunher  in  the  hands  of 
the  common  people.  I  conceive  ahb,  that  thefc  dogs  hav- 
ing no  TVjfc,  other  kinds  were  neceflary  to  find  the  game  and 
follow  the  fcent  of  it.  Scahil  defcribed  wolves  with  fuch 
pcrfccl  accuracy,  that  I  have  no  doubt  of  his  being  well 
acquainted  with  the  animal." 


XI.  Obfcr-jathns  on  Platinay  and  its  UtiUfy  in  the  Arts, 
together  iviih  fome  Remarks  on  the  Advantages  •which 
refledhig  hai'e  o'ver  achromatic  Telef copes.  By  Alexis 
Roc  HON' J  Director  of  the  Marine  Ohfervatory  at  Brejl, 
From  the  Journal  de  Phyfique,  1798. 

[CoDcIud-d  from  page  27.] 
FORGHD    PLATIXA. 

T 

-•-HE  reader  muft  rccolleA  that  all  metals  are  eafily 
melted  after  they  have  been  reduced  into  verv  thin  plates. 
Thus  gold  leaf  melts  at  the  flame  of  a  taper,  thoujih  not 
excited  by  a  blow-pipe.  In  this  manner  alfo  philofophers 
are  enabled  to  melt  thofe  fmall  glafs  globules  which  fen'c 
ihcm  as  umple  microfcopcs.  This  obfervation  is  fufficient 
to  indicate  the  procefs  that  muft  be  purfued  in  the  opera- 
tions in  regard  to  forged  platina.  The  platina  is  firft  puri- 
fied by  means  of  nitre  and  fandifer  (J'elde  fjcrre) ;  this  mine- 
ral is  then  divided  into  very  minute  particles,  either  by 
trituration,  or  by  folution  in  nitro-muriatic  acid  or  diluted 
pitric  acid,  according  to  the  method  of  my  colleague  Tillet. 
Nitre,  antimony,  aifcnic,  and,  in  fhort,  every  fubftance 
which  becomes  volatilifed,  may  be  employed  for  this  opera- 
tion ;  but  arfenic  ought  to  be  preferred,  becaufe  it  is  more 
pafily  diflipated.  The  platina  being  thus  divided  into  ex-r 
f  eedingly  fmall  particles,  muft  be  expofed  to  a  ftrohg  fire, 
which  niufl  be  excited  ftill  more  by  the  oxygen  gas  that 
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^ifengages  itfelf  from  iiltrc  in  combuftion.  In  this  violent 
fire  the  particles  of  tlic  platina  become  agglutinated  ;  and  b\r 
for«'in"-  them  at  a  white  heat  repeated  times,  the  workman  is 
able  to  give  them  fufficicnt  adhcfioii  to  (land  being  hammer- 
ed into  plates.  The  well-known  labours  of  Sickcngen  oi\ 
forged  and  laminated  platina  render  it  unneeeflTary  to  fay 
any  thing  further  on  this  fubjc^l.  He  allowed  me  to  fee  his 
procefs ;  and  to  that  favour  I  am  indebted  for  the  know- 
Icdcre  necelfary  to  enable  me  to  treat  a  difficult  fubje6l  abfo- 
Jutely  foreign  to  iriy  ftudies. 

CAST    PI^ATINA. 

Caft  platina  is  infinitely  more  interefling  to  the  arts  j  and 
it  is  on  this  labour  that  I  have  bellowed  my  chief  attention. 
The  procefs  which  perfectly  fucceeded  with  me,  to  caft  cru- 
cibles and  large  pieces  of  platina  of  diflerent  forms,  was,  to 
melt  the  metal  according  to  the  method  of  Schcfler,  by  a 
mixture  of  arfenic  and  fandifer.  The  fire  muft  be  moderate; 
and  for  this  reafon  there  muft  be  at  leaft  ten  pounds  of  ar- 
fenic and  four  pounds  of  fandifer  to  melt  one  pound  of 
platina.  The  mafs  then  will  be  in  a  ftate  of  perfc6l 
fluidity  when  poured  into  the  mould,  though  the  fire  be 
fcarccly  fufficient  to  fufe  filvcr.  Platina  in  this  ftate  is  ex-? 
ceedingly  fragile  and  brittle  ;  were  it  expofcd  to  a  red  heat, 
the  operation  would  abfolutely  mifcarry.  The  arfenic,  by 
^Ufengaging  itfelf  too  rapidly,  would  reduce  it  to  fcaJeSj, 
which  would  no  longer  have  any  adhefion.  It  may  readily 
lac  conceived,  that  this  accident  muft  have  occurred  to  me 
more  than  once.  I  have,  however,  been  able  to  avoid  it  by 
inclofing  the  pieces  of  platina  which  I  had  moulded  in  a 
box  of  plate-iron,  filled  with  fand  and  pounded  charcoal.  I 
then  expofcd  them  for  more  than  a  month  to  a  firegraduateci 
from  the  heat  of  boiling  water  to  that  which  fufes  filver. 
Platina  in  this  ftate  no  longx'r  refemblcs  a  metal :  it  might 
rather  be  taken  for  a  metallic  calx.    The  particles  which 

compefo 


172  Ohfervailoiis  on  Platina, 

compofe  it  arc  very  clofe ;  but  they  have  only  a  very  feebic  , 
adhefion,  hke  that  of  an  earthen  vciTcl  dried  in  the  fliade. 
It  is  then  that  the  platina  muft  be  expofed  to  the  moft  vio- 
lent fire;  and  when  the  metal  has  undergone  that  operation, 
it  refumes  its  natural  ftate,  becomes  fonorous,  malleable, 
and  the  ftrongeft  heat  gives  it  always  new  degrees  of  im- 
provement. 

A  little  time  after  I  had  read  this  memoir,  the  learned  Dr. 
Ingenhouz  begged  me  to  imite  into  a  mafs  for  him  about 
two  ounces  of  platina,  which  he  had  carefully  purified  by 
means  of  the  nitro-muriatic  acid,  I  was  obliged  to  inclofc 
in  a  very  thin  leaf  of  platina  all  the  fragments  of  this  metal, 
which  W'Cre  too  fcattered  and  too  minute  to  be  fubjecled 
feparately  to  the  'i3:ion  of  the  fire  and  of  the  ftamper ; 
but,  when  thus  united,  I  gave  them  the  higheft  degree  of 
heat  poflible  to  be  produced  from  charcoal  excited  by  a 
pair  of  bellows  ;  and  I  foon  obtained,  bv  flriking  them  with 
the  ftamper,  a  duftile  and  malleable  mafs.  After  the  fuc- 
cefs  of  this  experiment,  I  employed  myfelf  in  purif}'ing  in 
the  fire,  and  in  a  crucible,  platina  in  grains,  by  means  of 
nitre  and  fandifer,  which  muft  be  afterwards  waflied  in  the 
nitric  acid ;  and  by  ftrikingat  a  white  heat  thofe  grains  con- 
tained in  the  laminee  of  platina,  I  procured  at  a  fraall  ex- 
pence  confiderable  maffes  of  malleable  platina.  This  pro- 
cefs  will  render  unneceflary  hereafter  the  ufe  of  the  oxyd  of 
arfenic,  unlefs  the  workman  wiilies  to  obtain,  by  cafting, 
large  crucibles  or  muffles  of  platina. 

I  was  the  firft  who  treated  platina  in  a  large  mafs  in  a 
"manner  truly  ufeful  to  the  arts :  and  though  I  have  paid  a 
great  deal  of  attention  to  this  labour,  afiiftcd  by  the  informa- 
tion of  the  learned  Ifquierdo  and  the  mctallurgic  talents  of 
Daumy  junior,  I  have  employed  my  chief  care  in  improv- 
ing the  mixture  of  platina  with  tin  and  the  oxyd  of  arfenic, 
for  the  conftru£tion  of  large  fpecula  for  telefaipes,  and,  above 
ail^  for  the  fpecula  of  foxtants  and  other  inftruments  for  de>- 
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trrmining  the  longitude  at  fea.  In  the  latter  labour  I  have 
been  well  Iccondtd  by  Carrochcz  and  other  artifts  who 
uorked  under  my  direction. 

Being  fully  fatisfied  with  the  trials,  of  which  I  have  given 
an  account  in  the  preceding  memoir,  I  was  defirous  of  con- 
llru<itinga  telefcopc  like  that  of  Herfchel.     For  this  purpofe, 
I  engaged  in  the  year  1790  a  friend  of  the  arts  and  feiences, 
the  unfortunate  Truduine  junior,  to   procure  from  Herfclid 
a  good  feven-fect  telefcopc.    The  fuperiority  of  the  telefcopes 
made  by  that  able  ailronomer  depends  mucii  more  than  ge- 
nerally believed  on  the  Newtonian  confl;ru6i;ion  which  he  has^ 
adopted.     The  Gregorian  telefcopes  are  by  no  means  to  be 
.  eompared  to  the  former,     Au  appearance  of  convenience 
made  them  however  to  be  commonly  adopted,  though  that 
ccnltruclioii  prefents  great  difficulties  to  be  furmounted  in 
the  complete  execution  of  it.     But  as  it  is  always  neceflary 
in  the  ufe  at"  telefcopes,  the  magnifying  powers  of  which  are 
coniidcrable,  to  adapt  a  magnifier  that  embraces  a  wide  field, 
in  order  to   find  readily  in  the  heavens  the  itar  to  be  ob- 
fervcd,   it  may  eafily  be  perceived  that  it  is  a  matter  of  in- 
difl'crence  whetlier  the  telefcopc  employed  for  that  purpofe 
be  of  the  Gregorian  or  Newtonian  conllru<Stion ;   becaufe  in 
that  cafe  a  direct  or  lateral  view  of  the  object  is  abfolutely 
indifferent.     The  lateral  fight  is  indeed  much  more  conve- 
nient when  the  Newtonian  telefcopc  is  well  difpofed  on  its 
ftand.     Herfchel  has  adopted  for  his  telefcopes  a  conftruc- 
tion  dill  more  ancient  and  nmplej  and  thougb.  it  approaches 
near  to  the  origin  of  the  art,  it  is  no  lefs  ufeful  when  ufed 
for  large  inftruments.     I  have  admired  the  effects  of  it  in 
his  telefcopc  of  twenty  feet ;   and  I  fliould  have  been  enabled 
to  form  a  better  judgment  of  it  in  that  of  forty  feet,  but 
there  then  ftill  remained  fomc  improvement  to  be  made  in 
the  latter,  which  is  unique  in  the  annals  of  aftronomy.    I: 
is  certain  that  a  fmall  inclination  given  to  a  concave  mirror 
of  a  long  focus  does  not  fenfibly  disfigure  the  image  formed 
in  its  focus.     This  fmall  inclination  is  fufficient  to  permit 
the  obfervcr  to  look  throL>gh  a  ftrong  magnifier  at  the  image 
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of  the  flar,  without  intercepting,  by  the  head,  the  rays  whiell 
proceed  from  it. 

In  the  beginning  of  the  year  1791,  Tnidaine  entrufted  to 
ftie  the  telcfcope  which  he  h;id  procured  at  London.  Aftro- 
nomy  is  indebted  to  Heiichcl  for  the  nobleft  difcoveries  of 
this  century.  The  name  of  that  obfer\'er  will  be  tranfmitted 
to  the  mod  diftant  ages.  He  has  augmented  our  planetary 
fyftem,  and  enriched  it  with  a  new  planet,  accompanied 
with  feveral  fatellites.  In  1671,  Dominic  Caflini,  obferving 
the  moon  with  an  excellent  telefcope  of  Campani,  remarked, 
in  the  obfeure  part  of  her,  fomefmall  w-hitifh  nebulae.  This 
interefting  phenomenon  did  not  efcape  the  telefcopes  of  Her- 
fchel;  and  after  the  year  1784,  that  able  aftronomer  an- 
nounced, that  he  had  feen  a  burning  volcano  in  the  middle 
of  the  fpot  called  AnJIarchus.  We  find  in  the  Memoirs  of 
the  Academy  of  Sciences  for  the  year  1706  the  following  re-^ 
markable  paflage  of  De  la  Hire :  "  The  fmall  fpot  of  Arlf- 
tarchus  is  fo  brilliant,  that  fome  have  believed  it  to  be  a 
volcano." 

Are  thefe  fmall  v.hltifii  ncbulcc  bodies  luminous  of  them- 
felves,  or  do  they  enjoy  only  a  borro^ved  light  ?  Such  is  the 
(jueftion  which  I  propofcd  to  refolve,  by  affiduoufly  obfer\'ing 
thefe  fmall  ncbuke,  both  with  Hcrfchel's  telefcope,  and  that 
which  I  caufcd  to  be  conftru^lcd  of  platlna  in  the  courfe  of 
the  year  1791,  on  the  model  of  that  of  the  above  aftronomer. 
Being  deprived,  fince  September  1792,  of  the  ufe  of  that 
inftrnment*,   the  conftruction  of  which  had  coft  me  great 

'■'  Teiefcopcs  of  ftill  grcpter  niagnifving  powers  might  be  fo  eafily  procured 
at  Paris,  that  thofi;  who  are  truly  intcrefted  in  the  progrefs  of  the  art* 
and  fcicnces  are  not  a  little  aftonifhcd  that  the  great  telefcope  of  fixty  feer, 
announced  in  all  our  journals,  is  fiill  a  projcft ;  and  that  no  one  cren  fa 
much  as  thinks  of  realifing  it.  Though  the  art  of  making  large  fpccula 
is  attended  with  fome  difficulties,  it  however  requires  neither  the  fame 
talents  nor  the  fame  patience  as  that  of  conftrufting  large  achromatic  ob- 
ject giafTcs.  The  catoptric  telefcope  requires  only  the  regular  labour  of  a 
fingle  furface,  and  it  is  the  work,  of  a  few  moments  which  forms  or  deforms 
the  polifh  of  the  concave  furface  cf  a  large  fpecvvluin. 
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Inbnur  antl  much  money,  I  was  not  able  to  continue  thii 
VinA  of  obfcrvations. 

This  tclcfcopc  of  fcvcn  feet,  which  I  confider  as  fupcrior 
1o  that  of  Ilcrfchcl  of  the  fame  length,  enabled  me,  during 
the  time  I  had  the  ufe  of  it,  to  be  convinced  that  the  fpot 
Ariftarchus,  if  not  a  volcano,  is  at  Icaft  a  body  luminous  of 
itfclf.  The  grounds  on  which  I  found  my  opinion  are  agree- 
able to  the  principles  explained  by  Bouguer  in  his  Treatife 
on  the  Gradation  of  Light ;  for  thofe  fpots  of  the  moon 
which  refleft  moft  ftrongly  the  dire6l  light  of  the  fun  did 
not  exhibit  to  me  in  the  fliade  the  fame  appearances  as  Arif- 
tarchus, whatever  efforts  I  made  to  augment  the  intenfitv 
of  that  feeble  light  which  arifes  from  the  reflefted  ravs  of 
the  earth.  Befidcs,  it  is  eafy  to  conceive  that  a  very  lively 
fire,  concentrated  in  the  hollow  of  a  crater,  cannot  dlfle- 
minate  the  light  which  emanates  from  it :  in  that  parti- 
cular cafe,  like  a  reverberator,  it  cannot  be  feen  but  under 
certain  circumftances.  It  is  remarked  then,  that  it  is  in 
the  months  of  Pluviofe,  Vcntofc  and  Germinal  that  thi.'j 
volcano  is  moll  apparent. 

"When  I  undertook  a  journey  to  London,  by  order  of  Go- 
vernment, for  the  benelit  of  the  fciences,  I  employed  mv- 
felf  in  a  particular  manner  in  the  improvement  of  flint  glafs; 
and  I  was  convinced  that  the  propcreft  and  fimplcft  means 
for  rendering  flint  glafs  fit  for  conltrufting  large  achromatic 
telefeopes  confift  in  removing  the  threads  by  means  of  a 
glafs-cutter's  wheel.  When  thefc  faults  are  removed,  the 
glafs  is  to  be  kneaded  in  an  oven  and  under  a  muffle,  in 
fuch  a  manner  as  to  give  it  alnxoft  the  form  and  fize  of  the 
obje6l:-glafs  required  to  be  made,  lliis  proccfs  is  amply 
defcribcd  in  a  work  which  I  publiflied  in  1783,  entitled 
Rccueil  de  Memoiresfur  la  Mechaniquc  cf  la  Vlyjique. 

It  was  in  this  collciSlion  that  I  faid  that  Euler  had  been 
the  firfl  who  thought  of  correeling  the  aberrations  of  re- 
frangibility  by  ufing  fubflances  of  different  refraftive  pow- 
ers.    iVUupertuis  engaged  to  get  conftru6tcd  at  Paris  Eu- 
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■  ler's  objccl-glafs,  with  water  and  glafs  like  tha.t  which  New- 
ton had  imagined,  to  render  the  aberration  of  fphericity  as 
little  as  poffible ;  but  this  objecl-glafs  did  not  fucceed,  on 
account  of  the  proportion  fmce  known  between  the  refrac- 
tion and  difperfion  of  common  glafs  and  water.  This  pro- 
portion is  by  the  diafporaraeter  as  155  to  133  in  regard  to 
refraction,  and  as  100  to  67  in  regard  to  dilperfion.  But 
the  ftrons:  curvatures  which  muft  be  ffiven  to  deftrov  the 
aberration  of  refrangibility  would  occafion  a  very  ftrong 
aberration  of  fphericity.  Thus,  what  might  be  gained  on 
one  hand  would  be  infallibly  loft  on  the  other.  This  was 
fufiicient  to  make  Euler's  project  mifcarry,  and  to  confirm 
the  aflertiou  of  Newton,  which  tended  to  deftroy  all  hope  of 
beincr  able  to  obtain  achromatifna  in  dafs.  Since  that 
epoch  the  firft  knowledge  of  the  ftrong  difperfion  of  glafs  in 
the  compofition  of  which  there  is  much  lead,  and  which  in 
England  is  known  under  the  name  oi  jilnt  glafs,  has  been 
afcribed  to  John  DoUond.  This  appellation  however  is  not 
tliat  beft  fuited  to  this  kind  of  glafs.  But  what  isofmoft 
importance  to  be  known  here  is,  that  the  more  lead,  or 
rather  minium,  is  employed  in  making  glafs,  the  more  will 
its  difperfive  power  be  augmented.  It  was  in  the  year  1759 
that  Dollond  prefented  achromatic  glafies,  compofed  of  fiint 
and  crown  glafs.  He  fays  in  his  paper  printed  in  the  Philo- 
fophical  Tranfactions,  that  lie  found  means  to  deftroy  with 
pTeat  eafe  the  aberrations  of  refrano;i]j:!itv  :  out  he  cGnfcfTes 
that  he  was  flopped  by  an  object  mur-':;  difficult  to  be  fur- 
momited,  that  of  anniliilating  at  the  fame  time  the  aberration 
of  fphericity.  It  was  thought,  and  is  fiill  believed  in  France, 
that  John  Dollond  was  the  inventor  of  achromatic  telefcopcs ; 
but  we  know  that,  feme  years  after,  Dollond's  patent  was  ai- 
tackedj  on  the  ground  that  he  was  not  really  the  inventor  =^. 

XII.  A 

"^  The  author  here  goes  on  to  give  what  he  cciinders  a  correct  accotiiu 
of  the  origia  of  the  invemion  j  but  a$  he  is  incorrsc;  in  aloioft  every  pir- 
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cumflancc,  wc  fupprcfs  the  reft  of  his  paper,  and  fubjoin  an  article  on  the 
fiibjeft  which  appeared  in  tlic  Gentleman's  iVIigazinc  for  October  17^0, 
and  which,  wchavc  been  informed  by  Mr.  Ramfden,  contains  a  true  ftatc- 
menc  of  ihefafls. 

"  The  inventor  was  Cheftcr  More  Hall,  Efq.  of  More  Hall,  in  Effex.who 
about  1729,  as  appears  by  his  papers,  confidcring  the  different  humours  of 
the  eye,  imagined  they  were  placed  fo  as  tocorrcftthc  difLrcnt  refrangibi- 
]ity  of  light.  He  then  conceived,  that  if  he  could  find  lubllances  having  • 
fuch  propeities  as  he  fuppored  thefe  humours  mii^ht  poffefs.  he  fhould  be 
enabled  to  conftrudt  an  objcct-glafs  that  would  Ihov/  obje£Vs  colourlcfs. 
After  many  experiments,  he  had  the  good  fortune  to  find  thefc  properties 
in  two  different  forts  of  glafs ;  and  by  forming  lenfes  made  with  fuch  glafs, 
and  making  them  difpcrlc  the  rays  of  light  in  contrary  direflions,  he  fuc- 
ceeded.  About  1753  lie  completed  f;.veral  achromatic  objeift  glafles 
(though  he  did  not  give  them  that  name)  which  bore  an  aperture  of  nlore 
than  2*  inches,  though  the  focal  length  did  not  exceed  20  inches  ;  one 
of  which  is  now  in  the  poirellion  of  the  Rev.  Mr.  Smith,  of  Charlotte- 
ftrect,  Rathbonc-placc.  This  glafs  has  been  examined  by  fcvcral  gentle- 
men  of  eminence  and  f^icntific  abilities,  and  found  topofTefs  the  properties 
of  the  prefent  achromatic  glafles. 

*'  Mr.  Hallufed  to  employ  working  opticians  to  grind  his  lenfes;  at  the 
fame  time  he  furniflied  them  with  the  radii  of  the  furfaces,  not  only  to 
corrcft  the  different  reTrangibility  of  ravs,  but  alfo  the  aberration  arifintr 
from  the  fphcrical  ligures  ot"  lenfes.  Old  Mr.  lJ5fs,who  at  that  time  lived 
in  Bridewell  Prccinti:,  was  one  of  thefe  working  opticians,  from  whom 
Mr.  Hall's  invention  feems  to  have  been  obtained. 

"  In  the  trial  at  Weftminffer-hall  about  the  patent;  for  making  achro' 
matic  telefeopes,  Mr.  Hall  was  allowed  to  be  the  inventor;  but  Lord 
M  inslield  obfcrved,  tiiat  <'  it  was  not  tlie  perfon  who  locked  up  his  inven- 
tion in  his  fcrutoire  that  ought  to  profit  by  a  patent  for  fuch  invention,  But 
he  who  brought  it  forth  for  the  benefit  of  the  public."  This,  perhaps, 
might  be  faid  with  fomc  degree  of  jufticc,  as  Mr.  Hall  was  a  gentleman 
of  property,  and  did  not  look  to  any  pecuniary  advantage  from  his  difco- 
vcry;  and.confequently,  it  is  very  piobablc  that  he  might  not  have  an  in- 
tention to  make  it  generally  known  at  that  time. 

"  That  Mr.  Ayfcough,  optician  on  Ludgate-hill,  was  in  poffeffion  of 
one  of  Mr.  Hall's  achromatic  tclefccpcs  in  1754,  is  a  h€i  which  at  thi« 
time  will  not  be  difputed.'' 
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XII.     J  Pojl/iripi  to  Mr.  \'AiiLEY'i-  Papn-  on  the  Mctldtk 
of  hardening  and  tempering  Steel. 

Vy  N  looking  over  the  paper  I  fent  for  the  laft  Number  of 
the  Philofophical  Magazine  (fee  p.  92),  I  fee  that  I  omitted 
mentioning  an  experiment  or  two  eonnefted  with  the  fub- 
jecl,  which  I  meant  to  have  introduced  into  it. 

As  fteel  is  always  found  more  compact  and  (Irong  bodied 
when  hardened  with  a  low  heat,  and  as  that  effe6l  is  bed 
obtained  the  colder  the  water  is  which  is  employed  in  hard-. 
cning  it,  provided  the  water  is  clean,  a  circunnlancc  which 
fiiould  alv.ays  be  attended  to,  it  appeared  probable,  that  if 
,  water  was  cooled  down  to  the  freezing  point,  or  even  lowers 
which  it  may  be,  and  retain  its  fluidity,  by  being  kept  in  a 
ftate  of  perfcft  reft,  the  eftecl  might  be  heightened.  I 
caufed  a  large  heap  of  fnow  to  be  collected  together  at  a 
time  when  the  thermometer  ftood  at  22°  of  Fahrenheit,  and 
making  a  deep  hollow  in  the  middle,  I  fet  a  glafs  of  clean 
water  in  the  bottom  of  the  hollow,  and  covered  the  whole 
with  a  board  to  prevent  the  air  from  difturbing  or  canfing 
anv  motion  in  the  water.  I  heated  fome  pieces  of  fteel  in 
the  breech  end  of  a  o;un  barrel  to  a  low  red  heat ;  and  by 
means  of  an  afliftant  to  take  off  the  board  at  the  inftant  I 
arrived  with  the  heated  barrel  and  its  contents,  I  quickly 
.dropped  the  pieces  into  the  Vv^ater  5  which  having  ftood  alt- 
the  preceding  riight  in  the  fituation  above  defcribed,  muft, 
though  ftili  fiuid,  have  been  cooled  down  to  the  tempe- 
tature  of  the  furrounding  fnow,  which  was  ftill  found  to  be 
22^.  Upon  taking  them  out,  I  found  the  pieces  hard  but 
brittle,  having  the  appearance  of  fteel  that  had  been  over- 
heated. 

Being  difappointed  in  what  I  had  expected,  I  intended  to 
repeat  the  experiment  v,  ith  a  ftill  lower  heat ;  but  an  altera- 
tion in  the  ftate  of  the  air  prevented  me  from  profecuting 
the  experiment  at  tiiat  time,  and  having  ftnce  fucceeded  ia 

making 
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hiiikirtg  ufe  of  quickfilver  inftcad  of  water,  I  have  never  re- 
lumed the  experiment.  A:<  methods  are  now  well  knowrl 
hy  which  water  may  be  cooled  below  the  freezing  point, 
even  by  the  fire-fide,  and  at  an  cafy  expence,  fome  one  who 
has  time  may  perhaps  think  the  experiment  worth  repeat- 
ing: it  might  cad  fonic  light  upon  the  ful)je6l  of  hardenintr 
ileel,  and  lead  to  fonie  ufeful  refults. 

The  didi  I  employ  for  tempering  is  very  fimple  (A  fig.  3, 
Plate  IV.)  and  may  be  of  any  fize,  with  a  proportioned 
handle.  It  is  made  of  plate-iron,  with  ari  edge  turned  up 
on  every  fide  a  fufikient  height  to  hold  tallow  or  oil  enough 
to  cover  the  pieces  to  be  ten'.pered.  The  corners  are  nipped 
together,  and  then  folded  up  againft  the  fides,  as  reprefented 
in  the  figure ;  by  which  means  they  are  prevented  from  let- 
ting out  the  oil. 

The  other  pan  or  difli  B,  turned  up  on  three  fides  only,  is 
ufed  to  lay  pieces  intended  to  be  hardened  :  a  cover  is  of 
advantage  where  the  pieces  are  intended  to  come  out  clean 
and  bright,  as  it  more  pcrfedly  defends  them  from  the  air, 
and  of  courfe  prevents  oxidation  from  taking  place.  By  this 
inftrument  the  work,  though  ever  fo  fmall  or  flender,  may 
"be  brought  out  of  the  fire  and  dropped  into  the  water  with 
very  little  lofs  of  heat.  It  ought  to  be  made  of  ftroneer 
plate-iron  than  is  neceflary  for  the  other  pan,  and  the  cor- 
ners cut  out  fo  that  the  fides  may  bend  up  more  fquare. 
They  need  not  be  folded  as  in  the  other,  not  being  intended 
to  hold  any  liquid  fubfiance.  Such  articles  as  fmall  drills, 
pendulum  and  other  fmall  fprings  need  not  be  dropped  into 
water,  but  only  made  to  pais  through  the  air  by  toflingthem 
out  and  letting  them  fall  to  the  ground,  which  will  make 
them  hard  enough  for  moll  purpofes. 

Small  drills  may  be  hardened  by  holding  their  points  in  the 
flame  of  a  candle,  and,  when  fulHciently  hot,  fuddenly  pluck- 
ing them  out :  the  air  will  harden  them ;  and  they  may 
then  be  tempered,  by  taking  a  little  of  the  tallow  upon  their 
point,  and  then  pafling  them  through  the  flame  at  about 
N  3  half 
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half  an  inch  above  the  point,  and  holding  them  there  till 
the  tallow  begins  to  i'moke.  This  method,  known  to  all 
watchmakers,  may  be  of  ufe  to  other  artiils,  and  therefore 
not  unworthy  of  the  notice  I  have  taken  of  it. 


XIII.  Account  rf  M.  Fabbrom'-'^  Difcjvcry  of  a  Method 
to  hnitate  the  Floating  Bricks  of  the  Ancients  *. 

X^LINY  mentions  two  cities  in  Spain,  Maflilua  and 
Calento,  in  which  a  kind  of  bricks  were  made  that  would 
float  in  water.  It  is  certain  that  Plinv  docs  not  here  fpeak 
of  hollow  bricks;  for  thefe  would  have  had  too  little  ftrcngth 
for  building.  He  nuift  then  mean  folid  bricks,  but  com- 
pofed  of  a  fubftance  fufficiently  porous  and  light  to  float  in 
water.  Thefe  bricks,  according  to  Pofidonius,  a\  ere  made 
ot  a  kind  of  argillaceous  earth,  which  was  employed  to  clean, 
filver  plate.  As  this  earth  could  not  be  ourtripoli,  which  is 
much  too  hca\y  to  float  in  water,  jM.  Fabbroni  thought 
that  it  might  be  that  earth  called  commonly  lac  luncp,  foflil 
incal,  mineral  agaric,  and  guhr :  this  earth  is  abundant  in 
Tufcany,  and  is  there  actually  employed  for  cleaning  plate. 

Guhr  is  liquid,  .and  the  'lac  Innic  approaches  near  to  the 
mineral  and  calcareous  agaric.  The  fofiil  meal,  according 
to  M.  Fabbroni,  is  a  mixt  earth  which  exhales  an  argilla- 
ceous odour,  and  throws  out  a  light  whitifh  fmoke  when 
fprinklfed  with  water.  It  does  not  eflervefce  with  acids;  is 
infufible  in  the  fire,  in  which  it  lofes  an  eighth  part  of  its 
weight,  though  it  becomes  fcarcely  diminifhed  in  bulk;  and 
according  to  the  analyfis  made  by  iM.  Fabbroni,  confiits  of 
the  following  component  parts  ►  filiceous  earth  ^^^  mag- 

*  Extracted  from  a  fmall  work  of  24  pages  oftavo,  publiflied  at  Venice, 
laft  year,  under  the  following  title  :  Dt  itua J: rigoluyijjlmct  fptcie  di  nmitojii 
ojfia  rilrovuviento  dcgli  untichi  mattoni  gallegumti,  difftrtaxione  lella  mlla 
pid/lica  adunan%a  dei  Gcorg'jf.'.i  di  Firo:ze,  run  no  1791,  dcd  Signer 
Fabbroni. 
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iicfia  15,  water  14,  argil  i 2,  limr  3,  iron  i.  W'itli  this 
earth,  which  is  found  near  Calleldelpiaiio  in  the  territories 
of  Sienna,  M.  Fabhroni  conipofed  brieks  which,  either  baked 
nr  unbaked,  floated  in  water.  Tiie  baked  were  in  nothing 
different  from  the  luibaked,  but  in  the  Ibnorous  quality 
which  they  acquired,  Thefe  bricks  refilt  water  exceedingly 
well,  and  unite  perfectly  with  lime:  they  are  fubjecl  to  no 
alteration  either  by  heat  or  cold  ;  and  about  a  twentieth  part, 
of  argil  may  be  added  with  advantage  to  their  compofi- 
tion,  without  depriving  them  of  the  property  of  floating. 
M.  Fabbronl  tried  their  refiftance,  and  found  it  ver\-  little 
inferior  to  that  of  connnon  bricks;  but  it  is  much  greater  in 
proportion  to  their  lightncfs.  One  of  thefe  bricks,  fevtn 
inches  In  length,  four  and  a  half  in  breadth,  and  one  inch 
eight  lines  in  thicknefs,  weighed  only  14].  ounces.;  wherca^j 
a  common  brick  weighed  five  pounds  6]-  ounces, 

FofTil  meal  is  abundant  in  Tufcany.  The  metliod  of  mak- 
ing thefe  bricks  difll-rs  little  from  that  of  common  bricks  : 
one  man  mav  ni?J-:e  al>yut  a  hundred  of  titvnn  in  a  day. 
They  niay  be  of  very  important  benefit  in  the  conftructiou 
of  reverberating  furnaces ;  as  they  are  fuch  bad  conduelors 
of  heat,  that  a  perfon  may  bring  one  half  of  them  to  a 
red  heat,  while  the  other  is  held  in  the  hand,  'lliey  may 
Le  employed  alio  for  buildings  that  require  to  be  lightj 
for  conltrucling  cooking  places  on  board  fliips;  and  alfo 
floating  batteriei=,  the  parapets  of  wluch,  if  made  of  thefe 
bricks,  would  be  proof  againft  red  hot  bullets ;  aiid  laftly^ 
for  conftructing  powder  magazines.  Tlie  turrets  which 
were  railed  on  the  fliips  of  the  ancients,  adds  M.  Fabbroni, 
were  perhaps  formed  of  iuch  l>ricks;  and  perhaps  they  were 
employed  in  the  celebrated  fliip  lent  by  Hiero  to  Ptolemy, 
and  which  carried  lb  many  buildings,  confiding  of  porticoes, 
baths,  halls,  &c.  ornamented  '.\ith  jafper  and  agates  ar- 
ranged in  raofaic. 
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XIV.  Experiments  to  determine  bow  far  Charcoal  is  a  Nort' 
ConduSor  of  Heat,  By  Cit.  Guyton.  Read  in  the 
Nat.  Injl.  Gerininal  6,  An.  6.  From  the  Annales  de 
Chimie,  Vol.  XXVI, 

V  ROM  the  refearches  of  chemifis  refpe^ling  the  matter 
of  hcatj  the  different  ftates  in  which  it  is  found,  and  the 
various  ways  in  which  it  affe6ls  bodies,  it  is  well  known 
that  charcoal  is  one  of  the  wcakeft  conductors  of  it.  This 
obfervation  has  given  rife  to  the  idea  of  forming  furnaces 
with  a  double  wall,  in  order  that  the  intermediate  fpace  may 
be  filled  with  charcoal ;  and  lately  a  ver\-  happy  application 
has  been  made  of  this  property  to  veffels  deftined  for  form- 
ing and  preferving  warm  infufions  *. 

I,  however,  do  not  know  that  any  one  has  endeavoured  to 
fix,  at  leaft  by  comparative  experiments,'  the  limits  of  this 
kind  ofinfulationf.  They  have  remained  fo  vague  that  the 
ableft  chemifts  have  not  thought  proper  to  pay  any  attention 
to  them  in  j'Jdging  of  the  rcfult  of  their  oper^^tions;  and 
thus  the  celebrated  Klaproth,  in  a  feries  of  experiments  on 
the  alteration  which  ftones  experience  in  the  ftrongeft  fire, 
feems  to  think  that  the  heat  was  almoft  equal  for  thofe  con- 
tained in  crucibles  of  porcelain  and  thof^  enclofed  on  all 
fides  by  charcoal.  It  is  in  a.  crucible  of  charcoal  that 
chemifts  attempt  the  redu6lion  of  the  oxyds  of  tungftcn, 
titanium  and  uranium,  though  it  is  well  known  that  v/hat 
is  fought  is  a  degree  of  heat  fufficient  for  their  fufion,  and 
that  every  means  poiliblc  are  fought  for,  in  other  refpe6ls,  to 
expofe  them  to  a  greater  heat. 

Thefe  refleftions  induced  me  to  think  that  it  might  be  of 
feme  importance  to  give  a  more  exact  ftandard  of  this  in- 

'■■  It  has  been  a!fo  propofcd,  and  certainly  \yould  be  found  to  anfwer  ia 
praftice,  to  furround  bodies,  intended  to  be  kept  cool,  vvith  charcoal— ice- 
^oufes  above  ground  for  inltance.     Edit. 

f  Some  of  the  ingenious  experiments  of  Count  Rumford  have  beca 
diredted  to  this  very  objcft.     See  EfiTay  viii,     EdT. 
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fulatiiifir  cflcct  of  charcoal.  The  experiments  wliieh  I  made 
on  tills  fubjedl  arc  as  follows: — Having  taken  from  the  fame 
box,  two  of  Wedgewood's  pyrometrieal  pieces  perfe6>ly 
fimilar,  I  put  one,  which  I  Ihall  call  A,  into  a  crucible 
filled  with  pure  lilieeous  fand,  well  dried.  The  crucibJe 
was  eight  decimetres  in  height,  and  fix  decimetres  in 
diameter  at  the  top.  The  piece  of  clay  was  placed  m  the 
middle,  and  the  cover  was  luted  on.  The  other  piece  B 
was  placed  in  a  covered  crucible  of  the  like  fize,  but  filled 
with  charcoal  dufi:  which  had  been  prcvioufly  expofed  to 
a  red  heat.  The  two  crucibles  were  placed  clofe  to  each 
other  on  the  o-rate  of  a  large  fufing  furnace,  and  expofed  to 
the  aftion  of  the  heat  for  about  three  quarters  of  an  hour. 
When  the  crucibles  had  cooled,  the  piece  A  was  taken  from 
the  fand,  and  applied  to  Wedgewood's  pyrometrieal  fcale  : 
it  had  experienced  a  contraftion  of  89  degrees.  The  piece 
B,  when  taken  from  the  charcoal,  fiood  at  60*25  degrees. 
It  had  affumed  a  gre)ifli  tint,  but  without  any  appearance 
of  incrufl;atioii.  It  thence  refults  that  the  tranfmiirion  of 
heat  throudi  fand  is  to  that  of  heat  through  charcoal  as 
3  to  a  *. 

The  more  the  difference  w-as  firiklng,  the  more  it  was  ne- 
cclfary  for  me  to  employ  precautions,  that  T  might  not  be 
deceived  by  foreign  circumftances.     It  was  poffible  that  the 

•  This  is  not  dated  with  that  accuracy  ufually  difplayed  by  Guyton- 
I^iJcads  to  a  couclufion,  that  the  refult  would  have  been  the  fame  had  the. 
pieces  been  continued  in  the  furnace  for  three  hours,  three  days,  or  three 
weeks,  inftead  of  al/out  three  quarters  of  an  hour,  which  is  an  unwarrant- 
able inference.  This  experiment  only  proves,  and  that  is  a  matter  of 
fome  coiifequencc,  what  might  have  been  fairly  inferred  from  the  known 
properties  of  charcoal,  that  to  bring  bodies  furrounded  with  that  fubftanca 
to  the  fame  degree  of  heat  with  others  furrounded  wiih  betrer  conduflors, 
a  longer  time  mufl  be  employed.  The  not  attending  to  this  circumftance  is 
the  caufe  whv  chemifts,  able  ones  too,  often  fail  in  diflcut  reduftions 
where  charcoal  is  uecelTariiy  put  round  the  ore  to  take  up  the  oxygen. 
Epn. 
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pyromctrical  piece  might  have  fome  fault  either  in  its  com- 
pofitioii  or  fabrication,  which  might  change  its  difpofition 
to  contract  equally  and  proportionably  to  the  heat.  To  ob- 
viate thefe  doubts,  the  two  pieces  A  and  B  were  fhut  up  in 
one  crucible  filled  with  fand  ;  fo  that  they  were  diftant  from 
each  other  only  about  feven  or  eight  millimetres,  and  the 
crucible  was  expofed  for  half  an  hour  to  the  moft  violent  heat 
of  a  three-blaft  wind  furnace.  When  the  crucible  cooled, 
it  was  found  fo  much  vitrified  that  there  was  a  fiffure 
in  one  of  its  fides ;  but  the  fand  had  not  been  deranged 
within  it. 

The  piece  A  applied  to  the  pyrometrical  fcale  gave  163  "5 
degrees  ;  it  weighed  no  more  than  i"49i  grammes  j  and  its 
fpecific  gravity  was  2'232, 

The  piece  B  gave  by  the  pyrometer  160  degrees;  it  weigh- 
ed 1*53  grammes;  and  its  fpecific  gravity  was  2*346.  It 
had  lofl:  almoft  entirely  the  grey  tint  it  had  alfumed  in  the 
charcoal,  and  diftinguiflied  itfelf  only  by  a  black  vitreous 
point,  produced  vifibly  by  the  acccflion  of  fome  foreign 
matter. 

I  did  not  expecl,  I  confefs,  fo  complete  a  fuccefs  in  this 
procefs.  The  fmall  difference  of  '^l  degrees  is  nothing 
when  wc  confider  that  the  piece  firftftiutup  in  the  charcoal, 
and  which  ftood  at  60,  was  ftill  fufceptible  of  being  con- 
tracted a  hundred  degrees  more.  It  is  known,  befides,  that 
it  is  phyfically  impoffible  that  two  bodies  placed  in  the  fame 
crucible,  in  contact  with  the  fame  matter,  fhould  be  exactly 
in  the  fame  condition  to  receive  the  heat,  efpccialJy  when 
the  wind  is  conducted  in  three  directions  neceflarily  un- 
equal. A  proof  of  this  is  furniflied  us  by  the  vitrified  fufion 
being  more  advanced  on  one  of  the  fides  of  the  crucible*. 

*  This  way  of  accounting  for  the  difference  of  3^  degrees  might  per- 
haps be  admitted,  if  it  could  be  fliown  that  a  longer  expefure  to  the  heat 
would  not  have  removed  it.     Edit. 

We 
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Wc  nuy  therefore  conclude  from  ihefc  cxpcrlincuts  *, 
that  at  the  fame  heat  a  body  cuclofcd  in  charcoal  does  not 
receive  but  about  two-thirds  of  the  heat  of  a  body  furrounded 
by  cjuartzcous  fand  ;  that  the  reduclion  of  metals,  which  do 
not  meh  but  at  a  heat  of  130  degrees,  cannot  be  elTecUd  in 
charcoal  ;  that  pyrometrical  pieces  do  not  enable  us  ta 
judge  with  correctnefs  of  the  heat  conununicated,  but  ia 
lb  far  as  they  arc  in  contacl  with  fubflances  finiilar  to  thofe 
which  furround  the  bodies  lubjc6tcd  to  it,  or  with  bodies 
equally  conduclors  ;  ladly,  that  with  thefe  alterations  we 
may  make  an  advantageous  ufo  of  this  inftrumcnt. 


NEW   PUBLICATIONS. 

Attl  dclla  Real  Socicta  llcononiica  dl  F:ri-nze  ojjia  de  Georgo- 
Jilu     Tranfatlious  of  the   Royal  Economical  Society  of 
Florence,  &c.  Vol.11.   1795.   Vol.  III.    1795.    8vo. 


N  the  fecond  vohunc  of  this  work,  after  a  continuation 
of  the  iiiltorv  of  the  Societv,  the  rolk)winor  account  is  <nvea 
of  the  life  and  fervices  of  Profcilbr  John  Targioni  Tozetti 
and  of  Savcrio  Manetti.  The  former  was  born  at  Florence,' 
where  his  father  was  a  phyfician,  on  the  12th  of  Septem- 
ber 171::.  In  the  year  1734  he  received  the  degree  of  doc-" 
tor,  and  iboa  after  was  appointed  profelTor.  He  purchafed' 
the  library  and  manufcripts  of  Micheli,  his  tutor,  who  died 
in  1737,  with  an  intention  of  publifliing  a  complete  collec- 
tion of  the  latter.  lie  was  afterwards  named  infpeclor  of 
the  public  library,  from  110  manufcripts,  in  which  hepub- 
liflicd  the  letters  of  diiferent  learned  men  to  JMagliabechi  j 
but,  for  want  of  encouragement,  only  five  volumes  were 
printed.     Belides  his  well-known  Travels,  he  intended  to 

*  For  the  reafon  given  ia  a  former  note,  the  author's  conckifions  cannot 
be  admitted.  Nay,  they  are  {^uite  erroneous.  He  has  not  at  ail  attended 
to  the  only  faft  proved  by  his  experiments — that  a  given  quantity  of  heat 
will  not  pafs  in  the  fame  time  throuijh  bodies  poflcfling  dtffacnt  comhifi  i  >ig 
pvwtrs.     Edit. 

have 
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have  undertaken  a  work  entitled,  CorograpJjla  :  fr,p^.grapf:>iA 
jijc'ia  dclla  Tofcana,  the  plan  of  which  was  printed  in  1754  J 
but  this  great  work  was  never  completed.  He  died  on  the 
3d  of  January  1783,  leaving  behind  him  a  daucrhter  and  a 
Ion,  Ottaviano  Benedetto,  prclent  profeflbr  of  medicine. — 
Manetti  was  born  on  the  izth  of  November  1713  ;  obtained 
the  degree  of  doctor  in  1747  ;  and  practifed  as  a  phylician. 
He  publifhed  that  elegant  work  Storia  Nat.  degli  Uccclliy 
and  in  1770  began  Magazz'mo  Tofcano,  which,  after  it  had 
increafed  to  31  volumes  oclavo,  was  in  the  year  1777  con- 
tinued to  nine  volumes  more,  under  the  title  of  Kuo-jo  Ma- 
gazzifiGu  He  died  of  an  apoplexy  on  his  birth-day,  in  the 
year  1784. — Of  the  papers  in  this  work  the  following  arc  the 
molt  worthy  of  notice  :  A  Ihort  account  of  the  preparation 
of  thofe  raifins  without  ftones,  knov/n  under  the  name  of 
Corinthian  (currants),  a  produccion  of  the  iflands  of  Zante 
and  Cephalonia,  the  greater  part  of  which  are  purchafed  by 
the  Englifli  and  the  Dutch.  Experiments  made  by  a  Greek, 
in  the  neischbourhood  of  Pifa,  feem  to  (how  that  the  vines 
which  produce  thcfe  grapes  may  be  cultivated  with  advan- 
tage in  Tufcany. 

Gherardi,  a  Camaldulc  monk,  has  made  fome  experi- 
ments to  improve  the  culture,  he.  of  Spanilh  broom  fSpar- 
t'vMn  junceumj,  which  muft  not  be  cut,  as  is  commonly 
done,  in  Januarv,  but  in  October.  Dr.  Mcnaubone  recom-< 
jiiends  the  ufe  of  the  common  germander  fTeucrtum  cha- 
madrys)  inftead  of  cinchona,  and  the  fruit  of  the  privet 
(Ligrifiruvi  I'ulgareJ  for  dyeing.  On  the  danger  of  employ- 
ing the  blue  chickling  vetches  (Lotlyrus  fat'ivaj,  whsch,  as 
well  as  the  dwarf  chickling  vetche?,  Latbjrus  ciceray  and 
the  officinal  tares,  or  true  bitter  vetches  (Ervum  crviliaj,  are 
prejudicial  when  eaten,  for  a  long  time,  in  large  quantities. 
Cautions  againtl  the  ufe  of  a  muiliroom,  Fungus  alk/td's 
annulatus  of  Vaillant,  Fung,  rnphanum  redfJens  Micheli, 
of  which  an  engraving  is  given.  Some  experiments  of 
FaM^roni  feem  particularly  interefting.     As  the  farmers  arc 

accuftomed 


Ktzp  Vullkal'icjis,  187 

iccuftomed  fomctimcs  to  divide  the  feeds  of  pidfc,  and  par- 
ticularly beans,  each  half  of  which  they  place  in  the  earth 
'and  obtain  rich  crops  ;  he  pounded  coarfely  fume  grains  of 
corn,  tlirew  ihcm  into  walcr,  and  faw  that  the  particles 
which  contained  germs  fell  to  the  bottom.  He  fowed  thefe 
particles,  and  obtained  as  good  plants  as  from  the  whole 
grains :  manv  of  them  even  produced  a  greater  number  of 
Italks.  According  to  Fabbroni's  experiment^,  the  germ 
confifts  entirely  of  the  gelatinous  or  animal  part,  called  by 
fomc  the  gluten  or  colla.  In  his  opinion,  the  fermen- 
tation neceflary  in  the  manufacluring  offtarch,  is  for  the 
purpofe  of  bringing  the  animal  part  to  a  ftate  of  corruption, 
that  it  may  be  then  feparated  with  the  greater  eafe.  Hence 
arifes  the  unfupportable  and  certainly  unhealthful  llench 
which  proceeds  from  a  flarch  maniiiinSlory.  He  aflcs, 
therefore,  if  it  be  not  poflible  to  feparatc  the  gelatinous  part 
of  the  feeds  by  mechanical  means,  without  uling  water  as 
he  did,  by  which  the  labour  would  be  accelerated  and  the 
llench  in  part  prevented.  The  feparated  part  might  then  be 
ground,  and  employed  with  other  meal  for  baking  bread. 
The  germ,  in  regard  to  weight,  I'orms  only  the  fixth  part  of 
the  grain.  Dr.  Molinelli  Ihews,  by  experiments,  that  it  is 
better  to  warm  olives  in  the  fun,  than  to  fufFer  them,  ac- 
cordino;  to  the  old  method,  to  ferment.  Olives  which  iu 
1789  had  been  froft-bltten,  yielded,  however,  by  the  above 
method,  good  oil. 

The  third  volume  contains  an  account  of  tlie  cultivation 
of  cotton  In  the  Ifland  of  Malta;  a  natural  hlftory  of  the 
neighbourhood  of  Pifa;  a  paper  by  Dr.  G.  Lefli  on  the 
pernicious  tendency  of  prohibiting  foreign  manufaftures ; 
Seftini  on  the  ufe  of  fefamum  oil  in  the  Levant.  The  two 
fpecies  of  Linnaeus,  and  the  ScJ'avium  trifoHatum  of  Miller, 
are,  according  to  his  aflertion,  only  varieties.  Targioni 
Tozetti  junior  has  obfcrved,  that  duck-weed  ('LcmnaJ  in 
places  where  it  totally  covers  the  water,  retires,  or  con- 
^ai'ts  itfelf,  as  foon  as  a  branch  of  the  Rhus  radtcans  is 
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dipped  into  the  water  near  it.  If  a  bit  of  the  Icaf-ftalk  of 
the  latter  be  thrown  into  the  water,  it  moves  itfelf  for  fonie 
time  in  all  directions,  while  an  oily  matter  ilTues  fometimes 
from  one  end  and  fometimcs  from  the  other;  which,  with- 
out doubt,  is  the  caufc  of  its  movement.  A  like  motion  \i 
obferved  in  other  plants  which  emit  a  milky  juice  ;  the 
Schinus  molh  exhibits  this  phenomenon  llrongcft  next  to 
the  Rhus. — Experiments  on  obtaining  fugar  from  jirapes. 
Propofals  for  prefcrving  lemons  from  frolt.  A  DiiFertation 
by  Dr.  Palloni  on  the  influence  of  plants  to  improve  the 
atmofphere :  Collections  bv  the  fame  author,  to  prove  the 
variation  of  climate  in  the  fouthern  part  of  Europe.  In- 
ftances  of  the  groat  age  of  vines  :  one  is  mentioned  of  II2 
vears,  and  feveral  of  two  hundred.  Gum  elaftic  diflblved  in 
rock  oil  or  naptha  produces  an  excellent  varnifli  for  leather 
wine-bags,  and  other  things ;  but  it  does  not  readily  dr\\ 
Experiments  on  railing  rluibarb  in  Tufcany. 

t''on  dan  Virliinifinus^  dUr  dcii  ^Ltallnadeln  dcs  Dr. 
Pep..kIns  in  Nordtnnt?'ikaf  nchjl  Amer'iknn'ijchen  Zcug- 
niffm^  und  Vcrfuchcn  Kopenhagcncr,  ^c.  —  Ow  Perkinifm, 
or  the  Metallic  Tractors  of  Dr.  Perkins  of  North 
Anicrica,  with  ^•\merican  Teftimonies,  and  Experiments 
of  the  Phyficians  at  Copenhagen.  Publiflied  by  M. 
IIerholdt  Surgeon,  and  AflelTor  K.vrx.  Tranflated 
from  the  Danifli ;  with  the  Obfervations  of  Dr.  J.  C. 
ToDE,  Profelfor  and  Phyfician  to  the  Court.  Copenha- 
gen, 1798.  8vo.  108  pages, 

Profeflbr  Schumacher  at  Copenhagen  made  experiments 
with  tractors  ofbrafs  and  iron  on  ten  patients  in  Frederick'!* 
hofpital  at  Copenhagen.  He  tried  alfo  traclors  of  ebony  and 
ivory,  which  are  faid  to  have  cured  a  pain  in  the  knee  5 
with  others  of  filver  and  zinc ;  and  fome  of  copper  and  lead. 
By  the  two  laft,  pains  in  the  knee,  arm,  and  face  are  faid  to 
have  been  mitigated.  According  to  M.  Klingberg's  expc- 
^iment#,  this  rcjiiedy  was  of  Mfe  in  malum  ijcblalicum  \  and 
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accorclinn"  to  thofe  of  M.  Stcflc-ns,  in  vialum  ifcb'mt'tcinn  and 
TWiegrim.  According  to  M.  Bang,  the  pains  in  fonic  cales 
were  increalcd,  and  in  others  allayed.  According  to  M .  Blecli, 
thetrai^tors  were  oFufe  in  htvi'icrania  and  gouty  pains  in  the 
head  J  and,  according  to  M.  Ilahn,  in  rheumatic  pains  in 
both  rtioulders.  The  principal  document  in  this  collection 
appears  to  be  a  letter  of  Profeffor  Abilgaard,  in  whofe  opi- 
nion Perkins's  traolors  will  never  acquire  much  value  in  me- 
dicine, and  ieareelv  even  have  the  merit  oi  being  a  pallia- 
tive; but,  in  a  phyfical  point  of  view,  he  thinks  they  deferve 
the  attention  of  phylieians,  and  particvdarly  of  phyfiologirts. 
Mankind,  he  fays,  hitherto  have  paid  loo  little  attention  to 
the  influence  which  electricity  has  on  tlie  human  bodv ; 
oiherwife  they  would  know  that  the  cffecls  produced  on  it 
by  our  beds  is  no  matter  of  indifference.  If  the  feather  beds 
aiid  hair  mattrelles,  ^q,  are  perfectly  dry,  the  perl'on  \\h(j 
llceps  on  tlhim  is  in  an  infulated  ftate ;  but  the  eontrarv  is 
the  cafe  if  thev  are  moilh  lie  three  times  removed  a  pain 
in  the  knee,  bv  Itieking  the  trattors,  one  on  each  fide  of  the 
knee,  fo  deep  through  the  Itoekinui  that  the  points  touched 
the  ikin.  He  removed  a  rheumatic  pain  in  the  head  from  a 
lady  by  the  fame  means,  M.  Kafn,  by  the  tractors,  re- 
lieved, in  others,  gouty  pains  of  the  head,  and  megrim;  and 
in  himfelf,  a  rheumatic  pain  of  the  back,  which,  according 
to  his  fenfations,  was  like  a  conftriolion  in  the  cellular  tilRie. 
M.  Ilerholdt,  from  his  experiments,  confiders  the  etfeCt  of  the 
tractors  as  indefinite  and  relative  as  that  of  other  remedies. 
He,  however,  faw  relief  given  by  them  in  the  fi:rangury  in 
a  cafe  of  fyphilis.  M.  Bang  alfo,  at  Soroc,  freed  a  man  front 
a  violent  gouty  pain  in  the  thigh  by  drawing  the  tractors 
200  times  over  the  affected  part.  INI.  Jacobfen  likcwife 
ft)und  benefit  derived  from  thele  tractors  feveral  times  in  the. 
conmion  hofpital  at  Copenhagen.  M.  Tode  tried  them  alfo 
in  rheumatic  pains,  tooth-ache,  inflammation  of  the  eyes, 
and  obferved  that  they  neither  did  good  nor  harm. 

According  to  the  editor,  the  tractors  at^  as  a  mechanical 
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ftimulus,  as  cOnduflors  of  elcftrieity,  as  galvahiffii,  aild  alf» 
by  the  effects  of  the  imagination, 

Tbilofophical  Tranfa&ions  of  the  Ro^al  Socictj  of  LondoHfJor 
the  Year  179S.     i'art  II. 

This  part,  which  was  delivered  to  the  members  a   few 
davs  asjOj  coutains  the  following  papers : 

A  Difquifition  on  the  Stability  of  Ships.  By  George  At" 
^ood,  'ESi\.  F.  R.  S. — Quelques  Remarques  d'Optique,  prin- 
cipalemcnt  relatives  a  la  Reflexibilit''  des  Rayons  de  la 
Lmniere.  Par  P.  Provoir,  Profeffeur  de  Philofophic  a  Geneve, 
Sec.  8:c.  ^c.  Communicated  by  Sir  Charles  Blagden, 
Knt.  F.  R.  S.— An  Account  of  the  Orifice  in  the  Retina  of 
the  Human  Eve,  difcovercd  by  Profefibr  Soemmering.  To 
which  arc  added.  Proofs  of  this  Appearance  being  extended 
to  the  Eyes  of  other  Aniir.als.  By  Everard  Home,  Efq. 
F.  R.  S. — A  Defcription  of  a  very  unufual  Formation  of  the 
Human  Heart.  By  Mr.  James  Wilfon,  Surgeon.  Commu- 
nicated by  Matthew  Baillie,  M.  D.  F.  R.S.— Account  of 
a  fingular  inftance  of  Atmofpheric  Refra6lion.  In  a  Letter 
from  William  Latham,  Efq.  F.  R.  S.  and  A.  S.  to  the  Rev. 
Henry  Vv  bitfield,  D.  D.  F.  R.  S.  and  A.  S.— Account  of  a 
Tumour  found  in  the  Subllance  of  the  Human  Placenta/ 
By  John  Clarke,  M.  D.  Com.municated  by  the  Right  Hon. 
Sir  Jofeph  Banks,  Bart.  K.  B.  P.  R.  S.— On  the  Roots  of* 
Equations.  By  James  Wood,  B.D.  Fellov,-  of  St.  John's 
College,  Cambridge.  Communicated  by  the  Rev.  Nevil 
Mafkclyne,  D.  D.  F.R.S.  and  Aftronomer  Royal.— Gene- 
ral Theorems,  chicfiy  Porifms,  in  the  Fligher  Geometry. 
By  Henr}'  Brougham,  jun.  Euj.  Communicated  by  Sir 
Charles  Blagdeh,  Kt.  F.  R.S.~Obfer\-ations  of  the  Diurnal 
Variation  of  the  Magnetic  Needle  in  the  Ifland  of  St.  He-- 
lena;  with  a  Continuation  of  the  Obfervatio'is  at  FortI\Iarl- 
borough,  in  the  Ifland  of  Sumatra.  By  John  Macdonald, 
Efq.  In  a  Letter  to  the  Right  Hon.  Sir  Jofeph  Banks^ 
Bart.  K,  B.  P.  R.  S.— On  the  Corundum  Stone  from  Afia. 

By 
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By  ihc  Hon.  Charles  Grcville,  F.  R.S.— -An  Inquiry  con - 
ccrnin-r  the  Chemical  Properties  that  have  been  attributed 
to  Light.  By  Bciij.  Coimt  of  Rumford,  F.R.S.  M.  R.  I.  A. 
— EKpcrimcnts  to  determine  the  Dcnfity  of  the  Earth.  Bv 
Henry  Cavendifli,  Efq.  F.R.S.  and  S.A. — An  improved 
Solution  of  a  Problem  in  Phyfical  Afironomy;  by  which 
fwiftly-convcrging  Series  arc  obtained,  which  are  ufcful  in 
computing  the  Pcnurbations  of  the  Motions  of  the  Earth, 
l\Iar.^,  and  Venus,  by  their  mutual  Attra6lion.  To  which 
is  added  an  Appendix,  containing  an  cafy  Method  of  ob- 
taining the  Sums  of  many  (lowly-converging  Series  which 
arife  in  taking  the  Fluents  of  binomial  Surds,  &c.  By 
the  Rev.  John  Hcllins,  F.R.S.  Sec. — Account  of  a  Sub- 
ftance  found  in  a  Clay-pit ;  and  of  the  Effeft  of  the  Mere 
of  Difs  upon  various  Subftances  immerfed  in  it.  By  Benja- 
min Wiieman,  of  Difs  in  Norfolk.  Communicated  by 
John  Frere,  Efq.  F.  R.  S.  With  an  Analyfis  of  the  Water 
of  the  faid  Mere.  By  Charles  Hatchett,  Efq.  F.  R.  S.  Ii> 
a  Letter  to  the  Right  Hon.  Sir  Jofeph  Banks,  Bart.  K.  B. 
]\R.  S. — A  Catalogue  of  Sanfcrita  Manufcrlpts,  prcfented 
to  the  Royal  Society  by  Sir  William  and  Lady  Jones.  By 
Charles  Wilkins,  Efq.  F.R.S.— A  Li(l  of  Prefents  to  the 
Society,  and  an  Index. 

Cuft'S  of  the  D'mhetes  MJlilus,  luUh  the  Rcfults  of  the  Trials 
of  certain  Ac:ds  and  other  Suhflanccs  in  the  Cure  of  the 
Lues  P'enerea.  By  Jons  Rollo,  M.  D.  Surgeon  Gene- 
ral, lioval  Artilli'rj.  Second  Edition,  ivitb  large  Addi" 
tions.    I  Vol.  Sc'O. 

This  edition,  which  has  been  anxloufly  looked  for  by  the 
.medical  world  for  fomc  time,  made  its  appearance  a  fe\\r 
days  ago.  It  contains  many  interelling  recent  communica- 
tions rcfpeding  the  Diabetes,  and  tho  additional  trials  of  the 
new  remedies  in  the  Lues.  The  obfcrvations  introduced  in 
the  firft  edition  on  feveral  difeafes  apparently  arifing  from 
liomach  affedliion,  and  including  the  applicalion  of  the  new 
doctrines  of  chemiilry,  as  well  af  the  defcription  of  a  morbid 
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poifon  formetl  on  fores,  have  been  omitted  in  the  prefenl,  to 
reduce  the  fize,  and  confequently  the  price.  They  are  ftill, 
however,  as  the  Preface  informs  us,  to  be  confidered  as 
equally  intcrefting,  and  will  continue  to-be  profecuted. 

The  experiments  of  ]Mr.  Cruickfliank,  an  accurate  and 
ingenious  chemift,  on  the  difference  between  the  fugar  of 
milk  and  that  of  diabetic  urine,  and  on  urine  and  fugar,  are 
highly  intcrefting.  While  they  in  fome  meafure  unfold  the 
peculiar  nature  of  each,  they  alfo  affift  in  the  general  expla- 
nation of  diabetes,  as  well  as  what  relates  to  the  urine  of 
patients  labouring  under  other  difcafcs. 

The  refults  of  the  trials  with  the  new  remedies  in  the  lues 
venerea  (which  have  been  fubftitutcd  for  mercury,  and  are 
believed  to  operate  by  introducing  oxygen  into  the  fyfteni) 
completely  ellablifh  their  efficacy  in  the  fecondar}*  as  well 
as  in  the  primary  ftates  of  the  difeafe.  The  oxygenated 
remedies  have  alfo  been  found  efficacious  in  hepatic 
affections,  (one  of  them  attended  with  dropfy,)  and  in  fome 
cafes  of  remittent  fever,  the  charaeler  of  which  was  fuch  as 
•would  otherwife  have  demanded  the  exhibition  of  calomel. 

It  will  not' be  eafy  for  the  oppofers  of  the  new  medicines 
to  g-et  over  the  mafs  of  evidence  brouoht  forward  in  this 
y%ork  in  their  favour.  To  us  there  does  not  appear  any 
way  of  trying  the  power  of  thefe  medicines  fo  fairly  .as  in 
a.  military  hofpital,  where  the  patients  cannot  deceive  thofe 
who  prefcribe  for  them*,  but  arc  forced,  if  neceffary,  to 
comply  with  the  directions  given  them.  To  pick  out  a  pa- 
tient here  and  there  from  among  a  number  of  out-door 
patients,  who,  let  the  faculty  prelcribe  what  they  pleafe,  will 
only  do  what  they  thcmfelves  like ;  and  to  bring  forward 
cafes  that  have  failed,  under  fuch  circumftances,  in  being 
cured  by  the  oxygenated  medicines,  is  of  all  modes  of  pro- 
ceeding; the  moft  un candid,  and  muft  tend  even  to  imprefs 
the  public  with  an  idea  that  a  failure  is  wijhcd  for,  merel)'- 
to  defend  a  fyftem. 

We  cannot  better  clofe  the  prefent  article  than  by  quoting 
the  concluding  words  of  Mr.  Cruickfhank  at  the  end  of  his 
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remarks  on  the  effc^ls  of  the  new  medicines. — "  One  of  the 
two  following pofitions  mull  be  allowed:  Either  thefe  reme- 
dies cure  the  lues  venerea,  or,  in  99  cafes  out  of  100  the 
difeafe  cures  itfelf.  Our  opponents  may  take  which  fide 
they  choofe ;  for,  on  either  fuppolitlon,  mercury  muft  be 
unneceflary  :— and  this  is  our  principal  obje6l." 

An  Inquiry  into  the  Cavfes  and  lL{j'c6ls  of  the  Variola  Vac- 
cina: y  or  the  Coio-pox.  J5>' Edward  Jenner,  M.D. 
F.R.S.  &'c.  ^to. — An  Inguirj  coiiccrning  the  Hijlory  of 
the  Cozv-pox,  principally  with  a  Vieiv  to  Juperjede  and  ex- 
iinguijh  the  Small-pox.  By  George  Pearson,  M.D. 
F.R.S.  &c.  Zvo. 

Thefe  two  intcrefting  publications  having  avowedly  the 
fame  humane  and  beneficial  objetl  in  view,  namely,  the 
rooting  out  of  a  difeafe  which  has  fwept  away  an  immenfely 
greater  number  of  viftims  from  the  world  than  the  amount 
of  all  that  have  been  deftroyed  by  the  plague  or  peftilence, 
there  can  be  no  impropriety  in  joining  them  together  in  this 
fhort  notice  ;  for,  fliort  it  mult  be,  as  all  we  can  aim  at,  or 
hope  for,  is  to  excite  the  curiofity  of  fuch  of  our  readers 
as  have  not  fecn  them,  that  they  may  examine  the  fafts 
brought  forward,  and  by  this  means  be  led  to  yield  their  in- 
dividual afliftance  in  the  profecution  of  an  obje£t  of  fo  much 
importance. 

Opinions  are  not  agreed  as  to  the  origin  of  this  difeafe  in 
cows ;  fome  fuppofing  that  they  get  it  by  infection  from 
men  milking  them,  who  have  been  previoufly  applying 
dreflings  to  the  heels  of  horfes  affeded  with  the  greafe; 
while  others,  with  more  probability,  confider  it  as  being  in 
the  firft  inftancc  compounded  in  the  animal  economy  of  the 
cow ;  after  which,  it  may  be  conveyed  to  any  number  (in 
an  obvious  way  by  the  hands  of  the  milkers,  as  the  feat  of 
the  difeafe  is  in  the  breaft  and  teats,  which  are  covered  with 
eruptions  fimilar  to  the  fmall-pox).  But  its  origin  is  of  no 
importance :— its  application  to  the  benefit  of  mankind  is 
what  demands  the  greateft  attention. 

Vol,  II.  ^  O  L 
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It  is  a  fingular  fa<5l,  that  it  has  been  long  kno\vti  hv 
country  farmers  and  others,  that  this  dileafe,  which  in  fe- 
veral  counties  prevails  at  particular  feafons  amono;  the 
cows,  and  is  often  communicated  to  the  hands  of  the  milk- 
ers, exempts  fuch  as  have  been  fo  infected  from  being 
infecSted  with  the  fmall-pox.— It  is  ftill  more  finffular,  that 
though  ihey  knew  this  fact,  and  alfo  that  no  cow  or  human 
being  had  ever  been  known  to  die  of  the  cow-pox,  they 
never  thought  of  having  recourfe  to  a  voluntaiy  infection  of 
this  kind,  to  free  themfelves  and  families  from  the  poffibi- 
lity  of  being  infecled  with  the  variolous  poifon,  which  {n 
often  proves  mortal  even  v.-hen  given  by  inoculation. 

Thcfe  publications  contain  a  great  body  of  evidence,  all 
tending  to  prove  that  perfons  who  have  undergone  the  fpe- 
cific  fever  and  local  difeafe  Occafioned  by  the  cow-pox,  com- 
municated either  by  accident  to  the  hands  W"hen  milking 
them,  or  by  inoculation  (for  this  has  been  already  tried  by 
the  ingenious  authors),  are  thereby  rendered  unfufceptible  of 
the  fniall-pox  3  and  that  matter  from  fuch  patients  may  be 
employed  with  the  like  effefts,  no  difference  being  obferv- 
able  in  the  cffe^ls  of  the  matter  generated  fucceflively  in  the 
iirfl,  fecond,  third,  fourth  or  fifth  human  creature. 

Pits  from  the  fmall-pox  are  a  ■  deformity  that  no  one  can 
certainly  guard  agrainil:  even  by  inoculation.  In  the  cow- 
pox  no  fiich  confcquences  t.ike  place;  for,  though  accom- 
panied with  fever,  the  puftulcs  are  local,  and  the  place  may 
be  chofen. 

According  to  fome  obferrations,  (but  this  is  not  qi^ite 
certain,)  the  fame  perfon  may  repeatedly  have  the  cow-pox. 
If  fo,  praftitioners  may  avail  themfelves  of  this  mean  of 
exciting  an  innocent  fever  as  a  remedy  of  various  diforders  > 
it  beino-atruth,  that  fevers  arc  uccallonallv  efficacious  reme- 
dies  for  epilepfy,  Ir^/ileria,  infanity.  St.  Vitus's  dance,  tc- 
(anu?,  8cc. 

As  the  cow-pox  poifon  afts  upon  the  whole  conftitution 
in  feven  or  ei^ht  davs  after  its  admiflion,  and  the  fmali-pox 
moft  frequently  not  till -fifteen  or  more  j  in  cafes  where  ex- 

pofure 


Nc-w  Puhlicahons.  195 

pofurc  to  the  finall-pox  infedtion  is  unavoidable,  and  the 
confcqiicnce  cfinie6lion  at  the  time  dangerous  (as  in  preg- 
nancy), inoculation  witli  the  former  might,  by  its  quicker 
aclion,  praducc  that  change  in  the  fylicm  which  would  iii- 
furc  the  lead  deadly  of  the  two  maladies. 

To  urge  to  fuch  inquiries  as  may  afford  a  fufficicnt  nilm- 
ber  of  fa6ls,  from  which  to  draw  all  the  ufes  that  may  be 
derived  from  a  profccution  of  this  fubje6t,  fcems  to  be  the  aim 
of  the  authors ;  and  no  fagacity  is  required  to  predi6^,  fay* 
Dr.  Pearfon,  that,  fliould  the  pra6lice  of  inoculating  for  the 
cow-pox  ever  become  very  general  amongft  young  pcrfons 
(which  we  hope  will  be  the  cafe),  the  variolous  infe<Stion 
muft  be  extinguiilicd ;  and,  of  confequcncc,  that  loathfome 
and  deftru6live  difeafe,  the  fniall-pox,  be  known  only  by 
name.  And  this  benefit  will  accrue,  without  even  the  allay 
of  the  introduftion  of  a  new  difeafe;  it  being  plain  from  the 
nature  of  the  cow-pox  poifon,  that  (the  other  being  once 
rooted  out)  it  will  be  eafy  to  avoid  and  prevent  its  diffemi- 
nation — as  there  muft  be  at  leafl  a  real  contact  with  it  to 
caufe  infe(ftion. 

Phikfophy  of  Mineralogy.     By  RoeeUt  Townson, 
L.L.D.   F.R.S.  Hvo. 

This  is  a  valuable  performance,  and  will  be  highly  ufeful 
to  chemifts  and  mineralogilb.  It  gives  an  account  of  the 
elementary  fubftances  which  enter  into  the  compofition  of 
minerals,  followed  by  an  enumeration  of  compounds  ar- 
ranged according  to  Dr.  Babington's  fyftem  ;  interefting  in- 
formation refpedling  Gratification ;  the  irregularities  of  the 
earth's  furface,  veins  and  petrifactions;  the  value  and  ufe 
of  the  external  chara6lers  of  minerals ;  a  good  nomenclature 
in  Englifli,  Latin,  and  German,  with  their  correfponding 
definitions— colour,  figure,  furface,  &c.  &c.;  inftruftions 
For  collefting  fpecimens  ;  and  a  lill  of  works  on  mineralogy. 

This  work  is  the  outline  of  a  larger  formerly  announced, 
but  which  did  not  meet  with  the  neceflary  encouragement. 
We  fhall  ftill  hope,  however,  lofee  it  made  public. 

O  3  INTEL- 
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AND 

MISCELLANEQUS  ARTICLES. 

LEARKED  SOCIETIES. 

SWEDEN. 

JL  HE  Royal  Academy  of  Infcriptions,  the  Fine  Arts,. 
Hiftor}',  and  Antiquities  at  Stockholm  has  propofed  the 
following  as  prize  fubjecls-  for  the  prcfent  year  : 

HISTORY. 

^^  Refearcheg  refpecling  the  hiltory  of  the  herring-fifhery, 
both  on  the  coaft  of  Scandinavia  and  all  the  coafts  of  coun- 
tries fubjecl  to  the  S-wedifli  government,  from  ijie  reign  of 
Guflavus  I.  to  the  prefent  time." — The  prize  is  a  gold  me- 
dal of  the  vakie  of  26  ducats^ 

FOREIGN    LANGUAGES. 

*'  A  treatlfe_,  either  in  Latin  o-r  French,  on  the  duty  of  an 
hiftorian,  when  delineating  the  charaft-ers  of  great  men,  to 
examine  carefiilly  the  charafter  and  genius  of  the  century 
in  which  they  lived,  in  order,  on  the  one  hand,  that  he  may 
not  give  importance  to  anxl  propagate  principles  prejudicial 
to  fociety  ;  and  on  the  other,  that,  by  cenfuring  the  errors 
of  great  men,  he  may  not  weaken  and  leffen  that  refpeft  and 
admiration  which  are  due  to  diftinguiflied  talents,  aftivity, 
pefolution,  courage,  and  other  heroic  virtues,  the  exiflence 
of  which  is  fo  neceflary  for  the  independence  and  happinefs- 
of  nations."— The  prize  is  a  gold  medal  of  the  fame  value. 

ANTiaUITIRS. 

*^  An  inquiry  into  the  origin,  nature  and  object  of  the 
military  expeditions  and  naval  armaments  of  Sweden  to  the 
middle  of  the  twelfth  centur}'."— The  prize  is  a  gold  medal 
of  the  value  of  15  ducats* 

INSCRIP" 
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INSCRIPTIONS   AND  DEVICKS. 

'•  I ,  Hints  rcfpcfting  a  Latin  infcription  for  the  Exchange 
at  Stockhohn. 

"2.  Hints  rcfpcfting  medals  to  commemorate  the  moft 
remarkable  events  which  have  taken  place  in  Sweden  in  the 
prefcnt  centun,' ;  to  be  chofen  at  the  option  of  the  author." 
The  prize  is  a  gold  medal  of  the  value  of  12  ducats. — Thofe 
who  wifh  to  become  candidates  for  this  prize  mud  fend  pro- 
pofals  refpefting  both  the  above  fubjc6ls,  otherwifc  their 
works  cannot  be  laid  before  the  Academy  for  examination. 

The  papers  on  all  thcfe  fubjefts  mull  be  tranfmitted  to 
the  Academy  with  devices,  and  accompanied  with  the  names 
of  the  authors,  each  in  a  fealed  note,  before  the  2pth  of 
January  1799. 

BERLIN. 

The  Society  of  the  Searchers  into  Nature  hav^  propofed 
tJie  following  queftion,  to  be  anfwered  before  the  firft  of  Ja- 
nuary 1800,  as  the  fubjetl  of  a  prize: — "Allowing  that 
cleftricity  is  requifite  for  the  production  and  formation  .of 
hail  in  the  atmofphere,  can  any  hopes  be  entertained  of  ren- 
dering the  clouds  incapable  of  producing  it,  and  of  prevent- 
ing its  formation  by  zncans  of  condudtors,  fuch  as  thofe 
ufed  for  preventing  the  eflecls  of  lightning  ?  what  are  the 
means  to  be  employed  for  this  purpofe?  and  what  obferva- 
lions  and  data,  in  general,  have  we  on  this  head  worthy  jjf 
tteing  taken  into  confideration  ?" — The  prize  is  20  ducats. 

G  O  T  T  I  N  G  E  X. 

ASTRONOMY. 

In  the  month  of  December  of  the  laft  year,  Dr.  Schroter 
of  Lilienthal  tranfmitted  to  the  Royal  Society  at  Gottingen 
Icveral  aftronomical  obfervations,  the  moft  important  of 
which  were  the  following : 

Dr.  Schroter  obferved  at  different  times,  and  with  the 
grcatcft  certainty,  in  Jupiter's  four  fatellites,  even  in  both  the 
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fmalleft,  the  firft  and  the  fecond,  dark  fpots  of  an  atniofpheric 
nature,  tranfitopy-  and  fubjecled  to  accidental  changes.  They 
however  fully  convinced  him,  that  all  thefe  fatellites  each 
during  the  time  of  its  fynodical  revolution  revolves  around  its 
own  axis  :  the  cafe  is  the  fame  with  the  fatellites  of  Saturn. 
The  fpots  of  the  latter  cannot  indeed  be  feen  like  thofe  of  the 
fatellites  of  Jupiter;  but  in  all  the  five,  particularly  the  firft, 
fecond,  third  and  fifth,  Dr.  S.  faw  fimilar  and  vcrydiftinft 
variations  of  light,  at  a  corifiderable  number  of  periods, 
which  give  him  reafon  to  fuppofe  the  exiftence  of  fpots  of 
the  ]!ke  kind.  Th^y  are  not  regular,  as  in  the  cafe  of  our 
moon,  but  accidental  variable  modifications  3  fometimes 
fubjeft  to  irregular  changes,  which,  however,  by  their  ufual, 
often  very  long,  periodical  duration,  mark  out  certain  re- 
gions expofed  to  common  atmofphcric  modifications,  fimilar, 
for  example,  to  the  tra6l  of  the  monfoons  on  our  earth. 
The  mod  important  refult,  however,  is,  that  Saturn's  fatel- 
lites revolve  round  their  axes  during  the  time  of  a  fynodical 
revolution;  a  circiimftance  which  M.  Lichtenberg  conjec- 
tures in  refpeft  to  all  the  fecondary  planets.  Obfer\'ations 
tending  to  confirm  this  luppofition  will  be  publiflied  by  Dr. 
Schroter  in  the  fecond  and  third  part  of  his  Collections 
towards  the  nev/eft  aftronomical  difcoveries. 

PHYSIOLOGT. 

Profeflbr  Weideman  at  Brunfwick  tranfmitted  lately  to 
the  Royal  Academy  of  Sciences  a  paper  on  the  more  exqui- 
lite  fenfibility  of  certain  parts  of  animals,  from  which  the 
following  is  an  extraft  in  the  author's  own  \\ords  : 

'^'  Many  animals  have  a  moft  cxquilite  fenlibility  at  the 
tip  of  the  muzzle,  and  particularly  thofe  which-  have  thefe 
parts  long.  This  delicate  fenfibillty  is  principally  produced 
by  the  end  of  the  ner'uus  mj'raorh'it&liSy  in  conjunclion  with 
fome  fibres  of  the  optical  nerves,  efpecially  the  middle 
branches,  which  run  acrofs  the  majfeter  in  an  oblique  direc- 
tion.    The  nerv-us  infraQrhitatk  is  ftrongeft  in  thofe  animals 

which 


Royul  Society  at  Gottingen.  19^ 

\\hich  have  long  mu^^zles,  or  muzzles  covered  with  long 
whilkcns  The  muzzles  of  aniinal;;  are  moved  in  particular 
hv  three  delicate  mufcles ;  and,  befides  thefe,  feveral  folds 
o\  the  cutaneous  mulcle  lie  at  the  fide  of  the  fnout,  and 
the  branches  of  the  optic  nerves  proceed  in  particular  to 
thefe  nnifcle?.  I  however  found  in  a  hedge-hog  fomc 
fibres  of  the  optic  nerve  proceed  to  the  root  (bjilbusj  of  a 
bridle.  For  the  moft  part,  however,  thefe  roots  of  the  long 
whilkrrs  are  connected  with  the  numerous  and  proportion- 
ably  ftrong  branches  of  the  ncrvus  infraorbitaUsy  which  pro- 
ceed to  them  in  the  form  of  a  bundle,  and  in  general  tranf- 
mit  two  fibres  to  the  root  of  each  briftlc,  which  they  em- 
brace on  both  fides.  This  appearance  I  found  exceedingly 
pretty  in  the  head  of  a  hare  newly  killed.  In  animals  not 
provided  with  thefe  whifkers,  the  nerve  proceeds  only  to  the 
glandulous  fl:in  of  thenofc,  and  which  maybe  very  diflinftly 
obfen'cd  in  fwine.  The  whilkcrs  ferve  as  the  vehicle  of  a  finer 
fenfalion,  in  order  to  forev.arn  animals  in  certain  circum- 
ftances  of  the  near  approach  of  danger;  for  the  llightefi: 
touching  of  the  fummits  of  thefe  briitles  excites  in  them  a 
very  ftrong  fenfation.  Cats,  and  other  animals  which  hunt 
for  their  prey  in  the  night-time,  extend  the  flcin  of  the 
whifkers,  which  enables  them  to  afcertain  the  nature,  and 
even  the  hardnefs  or  foftnefs,  of  the  bodies  which  they  ap- 
proach." 

CHEMISTRY. 

In  the  fitting  of  Augufl:  4,  M.  Gmelin  communicated  to 
the  Academy  an  account  of  fome  experiments  which  he 
made  on  the  red  lead  of  Siberia  and  the  white  gold  ore  of 
Fatzebay  in  Tranfylvania,  and  the  new  metals  extracted  from 
ihem.  He  found  it  eafy  to  exLra6t  the  metal  of  the  former, 
which,  on  account  of  the  beautiful  colour  it  communicates 
to  bodies  combined  with  it,  is  by  V^auquelin  called  chrome. 
He  obtained  it  of  an  emerald  green  colour  by  means  of  the 
muriatic  acid,  and  precipitated  it  from  the  latter  by  zinc,  the 
Pruflic  acid,  fulphat  of  potafh,  carbonatof  potafh,  and  cauftic 
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potafli.  Bypotafli  it  was  precipitated  of  a  mountain  blue  co- 
Jour;  and,  when  fufed  under  this  form  with  fahs,  communi- 
cated to  them  a  green  colour.  The  flag  alfo  acquired  the  fame 
when  the  latter  was  fufed  with  charcoal  powder,  pounded 
glafs,  borax,  or  its  acid.  As  it  difiblved,  however,  fo  eafilv  in 
fluxing  falts,  he  found  it  difficult  to  fufe  it  by  this  method 
to  a  metallic  button,  till  it  was  firft  precipitated  by  zinc 
from  the  fluid  flag ;  and  it  then  gave  a  button  of  a  leaden 
grey  colour,  which,  when  melted  with  borax,  communi- 
cated to  it  a  green  colour.  Thefe  characters  fufficiently 
diflinguifli  it  from  molybdena,  which  Bind'aeim  fuppofcd  it 
to  be,  as  well  as  from  arfenic,  which  Lehman  fought  in  it ; 
though  it  agrees  with  both  in  this,  that  its  calx  readily 
aflumes  the  properties  of  an  acid,  and  with  the  laft,  that  when 
burnt  on  charcoal  by  the  blowpipe  it  emits  a  like  fmell. 

The  other  feries  of  experiments  were  made  with  the  fo- 
called  aurum  problematicum,  from  which,  after  it  had  been 
well  mixed  with  finely-pounded  grains  of  quartz,  the  metal 
w^as  extra6led  by  frequent  boiling  in  nitro-muriatic  acid,  and 
then  precipitated  by  potafli.  The  depofit  being  boiled  with 
cauftic  ley,  what  the  latter  difTolved  was  again  precipitated  by 
an  acid.  What  was  then  obtained  melted  very  eafily  by  the 
blowpipe  upon  charcoal,  without  any  remarkable  fmell,  but 
furrounded  with  a  beautiful  blue  and  green  flame,  into  an 
almoft  tin-white,  hard,  very  brittle  button,  the  whole  furface 
of  which  had  a  gi'anulatcd  appearance ;  and  w  hen  longer  ex- 
pofed  to  the  heat  it  diflipated  in  flame  and  faioke.  It  did  not 
dilTolve  entirely  in  pure  nitric  acid,  but  in  the  nitro-muriatic. 
What  was  precipitated  from  both  exhibited  the  fame  phe- 
nomena by  the  blowpipe  as  the  former  metallic  button.  It 
is  not  precipitated  by  zinc  and  iron  oifly,  but  alfo  by  copper. 
From  thefe  properties  it  appears  to  differ  from  all  the  metals 
hitherto  kno.vn.  ProfefTor  Klaproth  has  given  it  the  name 
of  Tellurium. 


rRENCH 


[    aoi    j 

FRENCH  NATIONAL    INSTITUTE. 

In  the  public  fitting  of  Vcndemiairc  15,  An.  7,  the  fol- 
lowing notice  of  the  labours  of  the  difl'erent  clafles  was  jead 
by  the  fecretaries  of  each  clafs  : 

PHYSICAL    SCIENCES. 

The  experiment  of  the  rcdu6lion  of  lead  by  fulphur  hav- 
ing been  announced  by  Wiegleb,  a  German  chemlft,  as 
favourable  to  Stahl's  theory  of  phlogillon,  Citizen  Guyton 
fhewed  that  this  experiment  is  not  conclufivc,  if  an  appa- 
ratus be  ufcd  that  permits  the  operator  to  keep  an  account 
of  all  the  aeriform  fluids.  The  fame  chcmill  made  experi- 
ments on  the  nature  of  the  fuccinic  acid  and  the  producls 
from  its  decompofition.  From  his  experiments  he  is  inclined 
to  aflign  to  that  foflil  a  vegetable  origin,  which  agrees  with 
the  obfervations  of  mineralogies.  Citizen  Guyton  alfo 
laid  before  the  clafs  the  products  of  his  experiments  on  uri- 
nary eoncretions,  which,  as  Scheele  announced,  manifefi: 
the  prefence  of  a  peculiar  acid  formed  in  thefe  concretions. 

New  obfervations  on  the  yellow  colour  that  may  be  ex- 
tracted from  vegetables  for  the  art  of  dyeing,  were  commu- 
nicated by  Cit.  Chaptal.     (See  Fhil.  Mag.  Vol.  I.  p.  430.) 

The  fame  ehemill  fliewed  that  the  difference  between  the 
acetous  and  the  acetic  acid  confills  in  the  proportions  of 
carbon,  v^hich  is  the  radical ;  and  that  the  acetous  acid  con- 
tains much  more  than  the  acetic. 

A  heavy  greyifli  ftone  of  a  clofe  texture,  found  fome  vears 
ago  in  the  quarries  of  Menil-Montant,  near  Paris,  and 
which  had  been  confidcred  for  fome  time  as  fulphat  of  ba- 
rytes  and  afterwards  as  fulphat  of  lime,  was  analyfed  by 
Citizen  Vauquelin.  It  appears  to  be  a  compound  of  the 
fulphat  of  ftrontian  and  the  carbonat  of  lime. 

The  fame  chemifl;  prefented  two  procefl^es  for  the  fepara- 
tion  of  the  component  parts  of  brals  by  the  wet  way.  The 
lirll  confifts  in  diifolving  in  the   nitric  acid  a  determinate 
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quantity  of  this  mixt  metal,  and  precipitating  the  folutiow 
by  potafli  added  to  excefs.  The  fccond,  which  the  author 
prefers,  is  by  diflblving  the  mixture  in  the  fulphuric  acid, 
and  afterwards  pkmging  in  the  folution  a  plate  of  zinc, 
which  precipitates  the  copper  in  a  metallic  ftatc. 

Cit.  Teiffier  has  fliewn,  that  by  forming  artificial  mea- 
dows the  advantages  of  natural  meadows  may  be  much 
increafed. 

Refearches  on  the  nature  of  the  foil  of  the  ifland  of 
Malta,  by  C.  Teiffier;  on  that  of  Egypt,  by  C.  Bruguicre 
aflbciate;  and  on  the  ftruclure  of  Mount  Perdu,  the  highefl: 
of  the  Pyrenees,  by  C.  Ramond  aflbciate,  have  occupied, 
in  fucceffion,  the  clafs  of  the  Phyfical  Sciences.  It  received 
alfo  feme  interefling  details  in  regard  to  the  medical  art  on 
an  extra-uterine  pregnancy,  obfervcd  by  C.  Saucerote 
aflfociate ;  on  urinary  and  arthritic  concretions,  by  the  fame  ; 
and  the  cafe  of  a  man,  all  whofe  bones,  except  the  teeth, 
acquired  in  the  fpace  of  a  few  years  an  excefBve  fize,  with- 
out the  mufcles  being  affefted  in  this  lingular  malady. 

For  a  long  time  naturalius  have  been  fenfible  of  the  ne- 
ceflity  of  having  a  new  method  of  clafling  birds  ;  and  they 
wiihed  that  this  method,  by  being  fuited,  on  account  of  its 
precifion,  to  the  great  quantity  of  known  fpecies,  fhould 
render  the  characters  of  them  eafy  to  be  diftinguiflied ;  and 
be  at  the  fam.e  time  applicable  to  other  fpecies  not  yet 
difcovered.  This  has  been  executed  by  Cit.  Lacepedc. 
His  new  table,  in  which  he  has  included  124  genera,  is 
preceded  by  new  principles,  according  to  which,  in  his 
opinion,  naturalifts  ought  to  compofe  methodical  tables  of 
the  different  clafles  of  animals. 

MATHEMATICAL   AND   PHYSICAL   SCIENCES. 

Analyfts  divide  the  problems  which  they  willi  to  refolve 
into  two  clafles,   one  of  which   includes  thofe  v^hich  caa 
be  reduced  to  an  equation,  in  which  there  is  one  unknown 
ijuantity  combined^  throughout  3J.I  the  arithmetical  opera- 
tions. 
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lions,  with  itfclf,  and  with  the  known  quantities :  thefe  arc 
caJled  determinate  problems.  The  indeterminate  are  ihofe, 
the  folution  of  which  depends  011  an  equation  where  there  are 
found  two  or  more  unknown  quantities,  iufceptible  of  all 
the  values  which  the  analyft  may  ailign  to  them,  fo  that 
tlic  unknown  quantities  rcmaia  indeterminate,  at  lead  in 
certain  limits.  The  procefles  are  very  difierent  in  thefe 
two  forts  of  problems,  and  hence  arife  two  kinds  of  analyfis. 
Among  thofe  queftions  which  cannot  be  folved  but  by  the 
indeterminate  analyfis,  are  fome  refpcdling  the  nature  of 
numbers ;  queftions  of  a  delicate  nature  and  difficult  to  be 
treated,  which  require  intcnfc  thouglu  and  exceedingly 
delicate  and  varied  refources  of  mind,  but  which,  at  the 
fame  time,  excite  the  curiofity  more,  and  become  more 
engaging.  Cit.  Lcgendre  publifhcd,  in  the  Tranfa6tions  of 
the  Academy  of  Sciences  for  1785,  a  memoir  upon  this 
fubje(5l.  In  the  laft  quarter  he  has  made  public  new 
rcfults  refpccting  his  further  refearches  in  this  branch  of  the 
ajialytic  art,  under  the  title  of  EJfal  fur  la  Tbiorie  des 
Nojnkrcs.  This  mode  ft  title  promifes  much  lefs  than  the 
work  affords.  It  is  a  complete  treatife  of  every  thing  known 
on  the  theory  of  numbers,  or  even  of  indeterminate  analyfis. 
But  thefe  theories  would  be  much  lefs  ufcful  if  they  wanted 
the  demonftrations  and  new  theorems  difcovered  by  Cil. 
Lcgendre. 

A  new  work  on  determinate   analyfis  engages,   at  tliis 
moment,  alfo  the  attention  of  analvfts.     Cit.  Laorran2:e  has 

J  -CO 

publiflicd  a  work  on  the  refolution  of  niunerical  equations. 
He  give?  thi$  name  tq  equations  where,  with  the  unknown 
quantity,  there  are  only  numbers  which  retain  their  nu- 
merical value.  In  the  laft  analyfis  every  determined  problem 
may  be  reduced  to  expreffions  of  this  kind.  It  is  of  great 
importance,  therefore,  to  have  methods  given  for  refolving 
them ;  and  we  might  even  be  inclined  to  believe  that  it 
would  be  fufficient  for  mathematicians  to  confine  themfelves 
(o  refearches,  for  difcoveriug  thefe  methods.  But  geome- 
tricians 
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tricians  are  not  fatisfied  unlefs  their  reluits  are  more  general. 
Thev  defire,  for  each  degree,  a  final  equation,  which  may 
reprefent  in  what  manner  each  of  the  given  numbers  con- 
curs to  the  different  values  of  the  unknown  quantity ;  fo 
that  with  thefe  expreffions,  or  fonnulae,  nothing  remains  to 
be  o;one  through  but  fimple  arithmetical  operations  to  de- 
termine the  unknown  part  of  an  equation,  whatever  may  be 
the  abfolute  values  of  the  known  quantities  which  enter  into 
its  compofition.  Hitherto  wc  had  none  of  thefe  formulae 
beyond  the  fourth  degree.  It  was  necefTar)'  then  to  recur 
to  means  for  refolving  individually  numerical  equations, 
and  to  bring  out,  one  by  one,  the  values  of  the  unknown 
quantity.  Newton  gave  a  method  for  this  purpofe;  but  it  is 
only  approximative,  even  when  there  exift  exaci  values  of 
what  is  fought  for,  and  in  certain  cafes  it  gives  nothing. 

In  1767  Cit.  Lagrange,  whofe  name  is  here  naturally 
coupled  with  that  of  the  Englifh  geometer,  gave  a  new 
method,  exempt  from  the  inconveniences  of  that  of  Newton. 
Analvfis  was  then  in  a  more  advanced  ftate,  and  the  author 
took  advantage  of  thofe  degrees  of  perfe<5lion  which  he  had 
himfelf  given  to  the  anah-tic  art.  The  queftion  then  is  to 
keep  the  number  fought  between  two  determined  fraftions, 
which  go  on  decreafing,  one  of  which  is  greater  and  the 
other  lefs  than  that  number,  however  fmall  the  fractions 
may  be;  and  thus,  by  exhaufting  a  fractional  difference, 
we  arrive  at  exact  values  of  the  unknown  quantity,  if  there 
are  any  pofhble,  or  at  lead  we  approach  fufficientlv  near  it. 
Thefe  firft  refearches  of  Cit.  Lagrange  are  but  a  fmall  part  of 
the  volume  juft  publiflied.  Thofe  Vvhich  form  this  laft 
work  will  add  a  new  degree  to  the  efteem  and  gratitude  to ' 
which  he  has  been  long  entitled  by  his  numerous  and 
learned  labours. 

Cit.  Due  Lachapel,  an  afTociated  member,  read  a  memoir 
on  an  obfer\'ation  which  he  made  at  Montauban  on  the 
appulfe  of  the  Moon  and  Mars.  Aftronomers  have  given 
this  name  to  phenomena  where  the  moon  palfes  fo  near  to 

a  ftar, 
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^  ftjir,  or  a  planet,  as  almod  to  eclipfe  it.  They  obferve 
Uiefc  phenomena  with  great  care,  bccaufe  they  can  deduce 
troni  them,  with  fulBcicnt  prccifion,  the  errors  in  the  lunar 
tables.  The  Cannot [j'ancc  des  Temps ^  An.  VI.  announced 
an  occultation  of  Mars  vilible  at  Pari.-.  The  diftancc  be- 
tween Montauban  and  Paris  was  fufficicntly  great  for  the 
Aloon  to  appear  in  the  latter  a  little  higher  than  Mars,  and 
confequentlv  not  to  produce  an  occultation  of  the  latter. 
This  obfervalion  gave  Cit.  Due  an  opportunity  of  examining 
with  attention  the  difk  of  Mars  ;  and  he  obferved,  in  the 
aullral  part,  a  fpot  of  a  very  fcnfible  diameter,  round  and 
white,  a  colour  very  apparent  on  a  planet  the  appearance 
of  which  is  reddilli.  According  to  fome  other  obfervations 
which  he  made  afterwards,  Cit.  Due  ellimates  that  this  fpot 
is  fituated  at  the  pole  of  the  planet. 

A  paper  was  read  in  the  fitting  of  Mcfiidor  15,  in  which 
Cit.  Delanibre  gave  an  account  of  the  operations  for 
nieafurino;  the  firit  bafe  from  Melun  to  Lieufaint,  extcndinc; 
ill  length  ii8o8"5  metres.  A  fecond  bafe  has  jufl  been 
meafured  on  the  high  road  from  Perpignan  to  Narbonne. 
The  length  was  found  to  be  11 702 "6  metres.  Rarely  have 
bafes  of  fuch  a  length  been  meaiured,  and  itill  more  rarely 
has  it  been  found  polfible  to  place  them  on  ground  fo  fmooth 
and  fo  level.  But  however  regular  the  roads  chofcn  for 
thefc  operations  may  have  been,  there  occurred  in  them  a 
bending  almoit  imperceptible^  to  the  fight,  and  which 
rendered  it  neceflary  to  break  the  two  bafes.  In  this  man- 
lier, inftead  of  meafuring  a  Itraight  line  for  each  bafe,  two 
were  meafured,  forming  an  angle  of  80°  of  the  ancient 
divifion.  The  excefs  of  the  broken  line  over  the  flraight 
line  to  Melun  did  not  exceed  27  centimetres,  and  not  more 
than  6  at  Perpignan.  The  new  bafe  was  meafured  with  the 
fame  rules  of  platina  which  ferved  at  Melun.  The  difficulty 
of  tranfporting,  without  any  accident,  inftruments  fo  de- 
licate, along  fo  lengthened  a  route  as  that  from  Paris  to 
Perpignan,  and  the  neceflary  preparations  and  local  diffi- 

fidties. 
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ciilties,  prevented  the  commencement  of  the  real  meafure* 
toent  till  the  19th  of  Thermidor.  It  was  however  finished 
on  the  finl  complementary  day.  The  weather  was,  at 
times,  fo  tempeftuous,  that  it  rendered  the  obfervations 
more  tedious.  One  day,  in  particular,  it  blowed  v.ith  fuch 
violence  that  it  difplaced  the  rules  and  carried  them  away, 
together  with  their  fupporters,  notwithftanding  their  weight 
and  a  confiderable  friftion.  The  obfervers  continued  to 
ftruggle  againft  this  obftacle,  but  at  length  were  obliged  to 
}"ield,  aiid  even  to  begin  again  during  calmer  weather  the 
labours  of  that  day,  which  amounted  to  240  metres.  At 
length  the  labour  being  repeated,  with  every  poffible  care, 
and  under  the  moft  favourable  circumftances,  the  firft 
meafuremcnt  w-as  found  to  be  correft  within  a  millimetre 
of  240  metres.  This  aftonifhing  conformity  may  fen'e  to 
give  an  idea  of  the  precifion  which  may  be  hoped  for  from 
rules,  when  employed  under  favourable  circumftances.  At 
the  moment  when  C.  Delambre  wrote  thefe  refults,  he  wa< 
preparing  to  return  to  Paris  with  Cit.  Mechain.  Nothing 
therefore  remains  but  feme  calculations  to  be  made  for  de- 
termining the  length  of  a  degree  of  the  meridian,  in  the 
prefence  of  the  learned  men  deputed  by  different  pc«vcr& 
of  Europe  to  affift  in  this  grand  operation. 

MORAL  AND  POLITICAL   SCIENCES. 

Cit.  Buache  has  publiihed  a  general  n:ap  of  Guiana; 
C,  Men  telle,  an  analyfis  of  his  leffons  of  geography  and 
cofmography,  with  an  effay  on  the  hiftory  of  the  Hebrews  j 
C.  Koch,  affociate,  a  work  entitled  Sanciio  pragjnalica  Ger- 
manoru7/i  illujlrata ;  and  C.  Anquctil,  an  expofition  of  the 
motives  of  the  wars  and  treaties  of  France,  from  the  year 
1648  to  1783. 

Cit.  Bouchaud  read  hiftorical  and  critical  refearches 
refpefting  the  law  Julia  mifcellai  This  law,  the  objedl  of 
which  was  to  favour  marriage,  allowed  widows  to  enter  2 
fecoud  time  into  that  ftate,  without  lofing  certaiu  advantages 

attached. 
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Atnchcd,  either  by  contrails  or  teftamcntary  difpofitlons,  to 
their  perfeveriiig  in  a  flatc  of  widowhood.  Cit.  Bouchaud 
oomniunicated  alfo  to  the  clafs  refearclies  on  the  formation 
of  the  Roman  and  municipal  colonics.  The  colonies 
founded  by  the  Romans  were  called  Roman,  Italian,  ot 
Militan,-:  but  they  did  not  all  enjoy  the  fame  rights;  and  x 
like  political  inequalitv  was  remarked  between  the  mumcipM, 
\^  hich  Feftus  likewife  didributed  into  feveral  clafles.  The 
moft  favoured  of  the  viunicipia  was  Tufculum,  the  in- 
habitants of  which  obtained  all  the  rights  of  Roman 
citizens.  Cit.  Bouchaud  has  written,  on  the  fame  fubjeft, 
three  other  memoirs,  to  explain  tVie  -iifTcrent  fyftems  of 
nacjillracy  by  which  the  municip'ia  and  colonies  were 
Jt'ovcrncd. 

In  a  memoir  on  the  ftate  of  the  French  marine,  at  the 
beginning  of  the  I4tl:  ccntur)',  Cit.  Legrand  defcribed  the 
naval  battle  of  1304  between  the  French  and  the  Flemings, 
a  ver\'  particular  account  of  which  he  found  in  a  hiftory,  in 
verfe,  entitled,  La  Brajiche  aux  royaux  Ugnages,  written  in 
1306  by  William  Guiart.  This  fmall  work,  conTilHng  of 
fifteen  or  fixtcen  verfes,  one  of  the  oldeft  now  extant  on  the 
hiftorv  of  the  French  navy,  gives  a  very  accurate  dcfcription 
of  the  naval  taclics  and  manoeuvres  of  that  period.  Cit. 
Legrand'  has  employed  it  to  make  known  the  different  kinds 
of  veflels  of  which  fquadrons  were  then  compofed^  and  the 
manner  of  fitting  them  out  either  for  attack  or  defence. 
From  this  memoir  it  refults  that,  until  Francis  I,  the  kings 
of  France  had  no  regular  navy ;  and  that,  in  their  naval 
wars,  they  were  accufloraed  to  purchafe  or  hire  privateers, 
ready  equipped  and  manned,  or  merchant  fhips,  which  they 
manned  themfclves  and  furniflicd  with  warlike  machines. 
This  memoir  is  an  extract  of  a  Hiftory  of  the  Arts  and  Sci- 
ences in  France,  on  which  Cit.  Legrand  has  been  employed 
far  feveral  years.  He  is  employed  alfo  in  a  Hiftory  of 
the  French  Language  and  Literature  :    and  iu  both  thei«. 

works- 
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works  he  has  made  particular  ufe  of  the  manufcripts  In  the 
National  Library,  with  the  care  of  which  he  has  been  en- 
trufted.  As  feveral  of  thefe  manufcripts  contain  very  curious 
paintings  in  miniature  reprefenting  real  inftruments,  furni- 
ture, games,  dreffes  and  combats,  Cit.  Legrand  propofes  to 
have  accurate  drawings  made  from  them,  in  order  that  they 
may  be  engraved  and  added  to  his  Hiftory  of  the  Arts, 

Cit.  Anquetil  read  a  hiflorical  fragment  on  Denmark, 
being  an  abridgement  of  the  Daniih  hiftory  from  the  royal 
law  in  1660  down  10  the  prefent  time.  This  royal  law  has 
been  tlie  particular  fubjecl  of  a  memoir  by  Cit.  Defales,  who 
has  chiefly  applied  himfelf  to  examine  the  part  taken  by  the. 
three  orders  of  the  ftate  in  that  famous  acl. 

Cit.  Defales,  in  another  memoir,  gave  an  analyfis  of  a 
book,  printed  in  1582,  under  the  follov.ing  title :  Le  Mirouer 
des  Franfoisj  contenajit  V Hat  et  vian'iement  des  affaires  de 
France,  C^c.  Le  tout  7iiis  en  dialogue  par  Nicolas  de  Mentand. 
The  real  name  of  the  author,  according  to  Lammonaie,  is 
Nicolas  Baraaud.  The  choice  of  the  fpeakers  in  this  work, 
which  confifls  of  dialogues,  is  very  fingular :  they  are  Cham, 
Seni  and  Japhet,  Ninirod,  Tubal-Cain,  and  other  perfon- 
ages  of  the  like  kind,  who  difcufs  the  affairs  of  France  under 
Hcnr\'  III;  and  who  propofc  to  convert  the  bells  into 
money,  to  fupprefs  the  order  of  Malta,  and  to  unite  Belgium 
to  France. 

Cit.  Papon  read  the  preliminary  difcourfe  to  a  hiftory  he 
has  undertaken  of  the  French  revolution. 

Cit.  Roedercr,  in  a  work  entitled  U  Art  de  /avoir  ce  qiCoit 
dit  en  Politique  et  en  Morale,  Sec.  propofes  to  apply  analyiis 
to  a  great  number  of  queftions.  He  made  the  firft  trial  of 
his  method  on  that  propofed  by  the  clafs  as  the  fubjeft  of  a 
prize,  viz.  What  are  the  inftitutions  beft  calculated  to  lay 
the  foundation  of  morals  in  a  nation  ?  By  examining  and 
diftinguifliing  the  different  acceptations  of  each  of  the  words 
which  compofe  the  above  queftion,  Cit.  Rosderer  found,  by 
decompofition,  that  it  is  fufceptible  of  120  different  mean- 
ings; 
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incrg  ;  and  he  afterwards  determined,  by  rccompofition,  that 
in  which  it  ought  to  be  underftood*. 

Cit.  Dupont  read  two  memoirs  :  one  on  the  bafcs  of  mo-« 
rals  ;  and  another  on  the  philofophy  of  Haller  and  Bonnet. 

Cit.  Bernardin  Saint-Pierre  traced  out,  in  a  fragment 
entitled  Le  Matin  du  Jour  de  la  Mart  de  Socrate,  one  of 
thofe  immortal  examples  which  may  afford  ufeful  IcfTons  of 
morality.  The  accufers  of  that  philofopher,  apprchenfive  of 
the  inconftancy  of  the  Athenians,  and  fearing  the  regret,  and  j 
perhaps,  the  vengeance  that  would  follow  his  death,  but 
dreading  above  all  his  innocence,  come  and  promife  him  his 
life,  his  liberty,  and  honours,  if  he  will  acknowledge  himfelf 
guilty.  When  his  ironical  but  folid  anfwcrs  deprive  them 
of  all  hope  of  being  able  to  perfuade  him  by  their  arguments, 
they  introduce  his  family,  and  prefent  to  him  his  children^ 
who  wifli  to  die  with  him,  and  with  whom  he  fheds  tears. 
For  a  moment  they  fuppofe  hira  overcome,  becaufe  they  fee 
him  affeftcd  ;  but  he  replies  to  his  enemies,  "  I  weep  for 
joy  that  I  am  about  to  leave  behind  me  children  worthy  of 
their  father."  Thefe  dialogues,  in  which  the  charafter  of 
the  perfonages  is  fcrupuloufly  preferved ;  where  Lycon  fpeaks 
as  a  fophift,  Anytus  as  a  fuperftitious  man,  and  Melitus  as  a 
politician,  form  the  firil  a6l  of  a  drama,  which  Saint- Pierre 
propofes  to  end  with  the  death  of  Socrates. 

LITERATURE  AND  THE  FINE  ARTS. 

Cit,  Dupults  read  a  fecond  memoir  on  the  Pelafgi,  a  na- 
tion of  whom  fcarcely  any  thing  more  is  known  than  the 
name,  and  whofe  antiquity  goes  beyond  the  fabulous  ages* 
The  author  places  the  origin  of  thefe  people  in  Eg\'pt ;  from 
which  he  endeavours  to  fliow  that  the  Pelafgi  fpread  into 
Lybia  as  far  as  the  Atlantic  ocean,  and  aftenvards  pafled 
into  Peloponnefus,  the  Archipelago  and  Alia.  Thefe  con- 
je«Slures  of  Dupuits  rcfult  from  a  comparative  view  of  ths 

*  Does  this  prcpofal  fliow  a  progrcnivc  improvement  in  literature  ?    or, 

Arc  the  French  going  back  again  to  the  jargon  of  the  fchoolmcn  ?   Edit. 

Vol.  II.  P  leliirious 
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religious  worfliip  of  the  Pelafgi,  and  that  of  the  people  in 
Upper  Egypt  and  Ethiopia  ;  as  well  as  from  the  traditions 
and  geographical  names  common  to  the  Pelafgic  nations, 
the  Egyptians,  and  the  Ethiopians. 

Cit.  Langles  has  already  contefted  with  the  Europeans 
the  invention  of  the  compafs,  of  paper,  and  of  printing,  in 
order  to  aflign  them  to  the  Orientals.  In  a  new  memoir 
on  gunpowder  he  deprives  the  German  monk,  Berthold 
Schwartz,  of  the  fatal  honour  of  that  terrible  invention,  and 
afTerts  that  it  was  conveyed  to  us  from  the  Arabs.  He 
afTures  us,  that  they  made  ufe  of  it,  in  690,  at  the  fiege  of 
Mecca ;  and  he  adds,  that  the  Arabs  derived  it  from  the 
Indians,  among  whom  it  was  known  in  the  remoteft  anti- 
quity, fince  their  facred  becks  (the  \'^edam)  forbid  the  ufe 
of  it  in  v/ar.  Cit.  Langles  is  of  opinion,  that  a  knowledge 
of  thefe  different  inventions  might  have  come  to  us  from 
the  Eaft  on  the  return  of  the  crufaders.  There  is  an  inter- 
val, however,  of  two  centuries  between  the  laft  crufade  and 
the  firft  typographical  attempts  of  Guttemberg  in  the  city  of 
Strafbourg  about  the  year  1440.  Gunpowder  was  known 
earlier  in  Europe  than  printing ;  but  it  does  not  appear  that 
it  was  employed  there  in  war  before  the  battle  of  Creci, 
where  the  Englifli  had  fix  pieces  of  cannon.  If  the  con- 
jeclures  of  Citizen  Langles  are  well  founded,  the  Euro- 
peans, at  prefent,  only  carry  back  to  the  Eail  knowledge 
which  v/e  formerly  borrov>ed  from  that  quarter.  Thus 
every  thing  changes  on  the  face  of  the  globe ;  tlie  arts  are 
loil  in  one  nation  to  be  revived  in  another ;  nations  them- 
felves  arc  effaced  and  difappear  j  and  vaft  accumulations  of 
water  covered  formerly  thofe  countries  which  we  inhabit  at 
prefent.  All  this  proves,  that  tlic  fmall  globe  upon  which 
we  refide  is  vciy  old ;  and  that  to  live  a  century  or  two  is 
nothing.     We  have  fcarcely  time  to  connnence  our  ftudies. 

Crt.  Langles  read  alfo  a  memoir  on  the  Arabian  lite- 
rature. 

Cct.  Bitaubi  read  a  memoir  emitted  T>&s  Jugemens  de 
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^uflques  Vhihfophes  de  V Anhqu'tti  fur  Ics  'RepuhUques  an- 
c'lcnrus.  Second  part.  In  this  fecond  part  the  author  con- 
fines himfelf  to  an  examination  of  the  opinions  of  Xeno- 
phon  and  Ifocrates  refpe6ling  the  republics  of  Sparta  and 
Athens. 

Cit.  Ameilhon  continues  his  refearches  on  the  art  of  dye- 
ing among  the  ancients.  His  third  memoir  is  particularly 
devoted  to  an  examination  of  the  fubftances  from  which  the 
ancient  dyers  derived  their  red  colours*.  The  fcarlet  red 
was  procured  from  the  coccus^  which,  as  far  as  appears,  was 
our  kermes.  This  fmall  infeft  is  found  on  the  thorny  leaves 
and  tender  (hoots  of  a  kind  of  Quercus  ilex  or  ever-green 
oak,  which  grows  on  the  ftony  hills  of  Provence  and  Lan- 
giiedoc.  The  purple  red,  which  was  called  fimply  purple, 
was  the  mod  valuable  colour.  It  was  refer\'ed  for  the  veft- 
ments  of  the  firfl  niagiftratcs  and  of  emperors.  It  was 
extra(!Jled  from  two  fmall  fea  fliell-fiili,  the  huccmum  and  the 
murcx.  Reaumur  found  the  former  on  the  coafts  of  Poitou  ; 
and  Duhamel  the  latter  on  thofj  of  Provence  f. 

Cit.  Ameilhon  read  alfo  a  fliort  notice  refpefting  a  Greek 
manufcript  containing  a  work  on  the  ancient  chemiftry,  and 
ferroneoully  afcribed  to  Democritus  of  Abdera. 

C.  Camus  read  a  memoir  on  a  book,  which  at  bottom 
contains  nothing  very  interefting,  as  it  is  only  a  bad  ro- 
mance, written  in  honour  of  the  emperor  Maximilian  I. 
under  the  title  of  Des  hauts  Fails  d'Armes  et  des  Avan- 
iures  de  I'lllujire  et  celebre  et  belliqueux  Heros  et  Chevalier  c/zi 
Tewerdank,  ou  du  Grafid  Penfer.  C.  Camus,  in  this  me- 
moir, examines  the  queftion,  ^^hich  has  been  a  fubjeft  of 
controverfy  among  the  learned,  whether  tl^is  book  was 
printed  with  engraved  blocks  of  wood,  or  with  moveable 

•For  fomc  curious  information  en  this  fubjcft  fee  Bcckmann's  Hifl.  of 
Invention?,  vol.  ii.  p.  loi.     Edit. 

t  On  thi.  fubjeft  fee  Bincroft's  excellent  work  upon  the  Theory  of 
Permanent  Colours.     Edit. 
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types.     There  are  flrong  reafons  for  adopting  the  latter  opi- 
nion. 

Cit.  Cailhava,  always  occupied  with  the  comic  art,  corff- 
municated  extrafts  from  feme  ancient  Spanifli  pieces  of 
Calderon  c'e  la  Barca,  entitled  Le  Purgaio'irc  de  St.  PatricCy 
LeD'table  et  le  Saint,  Sec, ;  and  he  obferves,  that  the  drama- 
tic authors,  who  bring  upon  the  ftage  in  fo  agreeable  a 
manner  ghofts,  devils,  and  monks,  have  not  the  merit  of 
the  invention,  and  only  carry  us  back  to  thofe  coarfe  farces 
which  difgraced  the  infancy  of  the  modern  theatres.  Cit. 
Cailhava  calls  the  attention  of  government  to  that  noble 
dramatic  art,  which  might  and  ought  to  exercife  a  powerful 
influence  over  the  opinions  and  manners  of  civiUzed  na- 
tions. The  ancients  had  particular  maglflrates  appointed 
for  the  purpofe  of  keeping  a  watchful  eve  over  the  theatres^ 
The  archons  and  the  sediles  were,  in  all  probability,  more 
difficult  in  their  choice  of  pieces  than  the  directors  of  thofe 
fpe6lacles  at  prefent.  Dramatic  authors  did  not  labour  in 
hafte  for  pitiful  wages.  Sophocles  and  Menander  were 
crowned  in  the  affemblies  of  the  people,  at  the  Olympic 
games,  and  before  the  eyes  of  all  Greece.  Between  good 
tafte  and  good  morals  there  is  more  analogy  than  is  gene- 
rally believed.  There  is  a  certain  exquifite  fenfe  of  propriety 
which  arifes  from  a  happv  difpofition,  cultivated  by  a  liberal 
education ;  and  it  is  of  importance  that  this^  fenfe  fhould 
never  be  fuffercd  to  become  v  eak,  and  that  all  our  inftitu- 
tions,  our  ufages,  and  above  all  our  theatres,  fliovild  tend  to 
firengthen  it. 

Cit.  Langles  has  publiflied  the  three  firft  volumes  of  a 
colleftion  of  Vovages  in  Alia,  tranflated  from,  different  Ori- 
ental and  European  languages,  with  a  fhort  account  of  the  re- 
volution in  Perfia,  a  memoir  on  Perfepolis,and  hiftorical  notes. 

Cit.  Schweighaufen,  aflbciate  of  the  Inftitute,  who  ha4 
already  given  editions  of  Appian  and  Polybius,  has  jufl  pub- 
liflied a  new  one  of  Epitletus   and  Cebes   enriched  with 

learned  notes. 
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Clt.  Dupuis  has  publiflied  an  abridgment.  In  one  volume, 
of  his  large  work  on  the  origin  of  all  the  different  forms 
of  religious  worftiip. 

THE  RO  YAL  SOCIETY  OF  LOND ON. 

This  learned  Society  held  its  firft  meeting  for  the  feafoii 
on  Thurfday  the  8th  of  November. 

An  abftra6l  of  a  paper  (read  at  a  former  meeting)  entitled 
"  Experiments  to  determine  the  Denfity  of  the  Earth,  by 
Henry  Cavendilh,  Efq.  F.  R.  S.  and  A.  S."  was  read  to  the 
meeting.  Thefe  experiments,  which  are  extremely  in- 
genious and  interefting,  are  detailed  at  full  length  in 
Part  II.  of  the  Tranfadlions  for  the  prefent  year.  They 
were  projected  by  the  late  Rev.  John  Michcil,  F.  R,  S.  but 
he  did  not  live  to  earn,'  them  into  efTecl.  After  his  death  the 
apparatus  came  to  the  Rev.  F.  J.  H.  Wollallon,  Jackfonian 
Profeflbr  at  Cambridge,  who  transferred  them  to  Mr.  Ca- 
A-endifli.  The  apparatus  contrived  fur  making  fenfible  the 
attraction  of  fmall  quantities  of  matter,  and  which  has  been 
improved  by  Mr.  C.  is  very  fimple :  it  confifts  of  a  wooden 
arm  6  feet  long,  fufpcnded  by  the  middle  in  an  horizontal 
polition  by  a  (lender  wire  40  inches  long;  to  each  extremity 
is  hung  a  leaden  ball  about  3  inches  in  diameter;  and  the 
whole  is  inclofcd  in  a  wooden  cafe  to  defend  it  from  the 
wind. 

As  no  more  force  is  required  to  turn  this  balance  on  Its 
(Centre,  than  is  neccflary  to  twift  the  flendcr  fufpendinorwirc, 
the  fmalleft  degree  of  attraction  of  a  leaden  weight  or 
weights,  a  few  (eight)  inches  in  diameter,  brought  near  to 
the  fmall  fufpended  ball  or  balls  of  the  balance,  will  be  fuf- 
ficient  to  move  it  fenfibly  afide. 

To  determine  from  hence  the  denfity  of  the  earth,  all 
that  is  necefTary  is  to  afcertain  what  force  is  required  to 
draw  the  arm  afide  through  a  gi\  en  I'pace,  and  then  to  have 
recourfe  to  calculation. 
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To  prevent  any  difturbance  from  currents  that  might  be 
produced  within  the  box  that  contained  the  balance,  by  everi 
the  difference  of  temperature  that  might  be  occafioned  by 
heat  being  communicated  by  the  bodies  of  the  experimenters 
to  one  fide  of  it  more  than  another,  it  was  fupported  in  the 
middle  of  a  cloferopm  ;  the  operators,  from  adjoining  apart- 
ments, viewed  the  operation  through  holes  in  the  wall  by 
means  of  telefcopes ;  and  tlie  apparatus  had  a  ftrong  light 
thrown  upon  its  two  ends  (an  opening  being  left  at  each  end 
of  the  box  for  the  purpofe)  by  means  of  two  Ipjnps,  alfo  in 
the  adjoining  apartments,  the  rays  from  which  were  like- 
wife  made  to  pafs  through  holes  formed  in  the  wall. 

The  two  large  balls  were  fufpended  from  a  beam  near  the 
cieling,  which  could  be  moved  in  an  horizontal  dire6lion, 
by  means  of  a  firing  and  pulley,  fo  as  to  be  brought  near  to 
the  fmall  balls  of  the  balance,  or  made  to  recede  ag;ain  with- 
out  requiring  any  perfon  to  be  in  tlie  room. 

From  this  defcription  it  v\-ill  be  eafdy  feen  that,  on  the 
two  large  balls  being  brought  near  to  the  two  fmall  ones,  but 
on  oppofite  fides  of  each  that  their  forces  may  not  counteraft 
each  other,  the  fmall  fufpending  wire  of  the  balance  muft  be 
twifted  by  the  movements  of  the  arms,  occafioned  by  at- 
traftion,  which  carries  the  fmall  towards  the  large  balls ; 
and  that  the  wire  endeavouring  to  untwift  itfelf  will  again 
in  its  turn  carry  the  fmall  balls  away  from  the  large  ones. 
Vibrations  are  thus  occafioned,  which  would  continue  a  long 
time  before  the  fmall  balls  would  fettle  between  the  firfl; 
point  of  reft  and  the  large  balls  :  but  it  is  not  necefilary  to 
wait  for  this;  an  ivory  fcale  at  each  end  of  the  balance 
enables  the  experimenters,  by  means  of  their  telefcopes, 
to  fee  the  two  extreme  divifions  to  which  the  fmall  balla 
move  in  their  vibrations,  and  thus  to  determine  the  mid- 
<lle  point.  The  time  ncceflary  for  each  vibration  is  alfo 
noticed. 

It  would  be  impoflible  in  a  fliort  notice  to  do  jufl^ice  tq 

Mr, 
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Mr.  CavendlHi's  ingenious  experiments,  and  the  calculation^ 
founded  on  them.  Thofe  who  feel  themfelves  interefted  in 
thcni  will  have  rccourfe  to  the  original  account.  We  fhall 
only  mention  the  rcfult.  By  a  mean  of  the  experiments  the 
denfity  of  the  earth  comes  out  5-48  times  greater  than  that 
of  water. 

By  the  experiments  made  by  Dr,  Mafkelyne  on  the  at- 
tra6lion  of  the  hill  Schehallien,  the  denlity  of  the  earth  was 
computed  to  be  only  4!;  times  that  of  water. 

A  paper*  by  Mr.  Home  was  alfo  read,  containing  an  ac- 
count of  fome  experiments  made  in  order  to  afcertain  the 
caufe  of  the  light  feen  in  the  eyes  of  cats  and  fome  other 
animals  in  the  dark.  After  enumerating  the  opinions  of  other 
philofophers,  he  proceeds  to  fliew,  that  when  the  light  was 
pcrfciftly  excluded  from  the  room  in  which  the  cat  was 
placed,  the  eyes  were  never  obferved  to  fliine  ;  whence  he 
concludes  that  the  eye  merely  colle6ls  the  light  diftufed 
throusfh  the  room.  He  then  relates  fome  obfervations  on 
the  ftruclure  of  the  optic  nerve.  Having  diflecled  the  eye 
of  a  cat  .juft  killed,  he  was  furpriied  at  finding  the  retina 
tranjparcnt.  This  induced  him  to  repeat  the  experiment 
not  only  on  cats,  but  alfo  on  horfes ;  and  alwi-.ys  with  the 
fame  relult,  if  the  retina  was  examined  immediately  after 
death.  But  if  this  examination  was  delayed  an  hour  or 
two,  it  was  opake  and  whitifli,  as  defcribed  by  anatomifts. 
The  optic  nerve,  from  the  retina  to  the  brain,  feemed  to  be^ 
compofed  of  bundles  of  fibres  not  parallel  to  each  other, 
but  alternately  interwoven  and  fepai'ated,  the  interftices 
filled  with  a  tranfparent  fluid,  fo  that  a  tranfverfe  feftion. 
tjiken  near  the  brain  was  nearly  a  circle  containing  about 
40  opake  round  fpots;  near  the  eye  about  200  of  thcfe 
fpots,  and  in  the  middle  about  a  mean  between  thefQ 
numbers.  Thefc  obfervations  were  made  with  a  microfcope 
.pagnifying  about  23  times. 

*  The;  CroonJEJi  Lefture. 
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At  their  fecond  pieeting,  on  the  15th,  a  paper  by  the 
Rev.  Mr.  \^ince  on  an  umifual  atmofpherical  refraftion  was 
read. — One  day  laft  fummer,  directing  his  telefcope  to  the 
fea,  he  obfer\^ed  part  of  the  maft  of  a  cutter  (the  hull  being 
below  the  horizon),  and  above  it  an  inverted  image  of  the 
cutter,  above  which  appeared  a  direct  image  of  the  fame  : 
thefe  two  images  were  joined  at  their  hulls  ;  but  the  point 
of  the  maft  of  the  inverted  image  appeared  to  be  as  far  above 
the  top  of  the  real  maft  as  this  laft  was  above  the  horizon. 
Thefe  images  appeared  and  difappeared  very  fuddcnly,  fome- 
thing  like  the  beams  of  the  aurora  borealis,  beginning  a 
little  above  the  real  obje£l,  and  darting  upwards  — The 
learned  author,  after  fuppofmg  thefe  appearances  to  be  occa- 
fioned  by  atmofpheric  ftrata  of  different  denfities,  recom- 
mends it  to  philofophers  to  inveftigate  this  fubjeft;  and 
fuggefts  the  utility  of  ftationing  men  provided  with  telefcopes 
at  certain  places  on  the  coaft ;  as  by  this  means  he  thinks 
veffels  and  other  objects  might  be  fometimes  difcovered 
long  before  they  would  otherwife  become  vifible. 

On  the  2 2d  a  paper,  by  the  Abbe  Mann,  was  read,  the 
fubftance  of  which  was  to  {hew,  that  after  having  travelled 
fevcral  times  over  Germany  he  found  very  few  remains  of 
volcanos.  There  was  very  little  interefting  matter  in  this 
paper,  which  concluded  with  an  account  of  fome  remarkable 
hail-ftorms,  in  which  ftones,  or  pieces  of  ice,  from  half  an 
inch  diameter  to  eight  pounds  weight  had  fallen. 

MISCELLANEOUS. 

ASTRONOMY  AND   GEOGRAPHY. 

The  aftronomer  Ecauchamp,  well  known  by  his  travels  in 
the  eaft,  and  formerly  grand  vicor  c^  Babylon,  has  rendered 
^.confiderable  fervice  to  geography  by  his  new  map  of  thq 
Black  Sea  J  the  exa,£t  pcfiticn  of  which  he  has  determined 
from  sftrnn^mical  obfervaticns.  In  the  year  1781  this  ac- 
tive aftronomer  went  to  Bagdad,  where  he  built  an  obfcrva- 
tcry.     In  1787  he  dcteranined  the  pofition  of  the  foutherri 
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extremity  of  the  Cafpian  Sea,  which  before  that  period  !iad 
hcen  vcrv'  uncertain,  and  alfo  the  geographical  pofition  of 
the  cities  of  Caibinc,   Ifpahan,  Bagdad,  Buflbra  or  Bufra, 
aiid  Gella.     In   tlic  year  1795  he  was  appointed  conful  at 
Mafcate  in  Arabia,  by  the  French   republic ;   and  fct  out 
from  Paris  on  the  9th  of  June,  with  fonie  excellent  inftru- 
ments  and  a  chronometer  by  Berthoud,  which  he  received 
from  General  Calon,  dire6lor  of  the  geographical  depot ; 
but  on  account  of  the  danger  to  which  French  veffels  were 
then  expofed,  in  the  Mediterranean,  he  did  not  arrive  at 
Corfu  till  the  25th  of  June  179*5;  and  in  the  end  of  Oftobcr 
reached  Conllantinople.  In  the  courfe  of  his  voyage  through 
the  Grecian  Archipelago,  he  determined  the  pofition  of  Pa- 
tras  on  the  23d  of  Augufl ;  of  Corinth  on  the  26th  ;  of  Na- 
ples in  Romania  on  the  28th  ;  of  the  ifland  of  Speeia  on 
the  I  ft  of  September ;  of  the  illand  of  Andros  on  the  20th  j 
of  the  ifland  of  Scio  on  the  21ft  ;  of  Metclino  on  the  24th  j 
and  of  the  Cape  of  the  Janiffarics,  in  Natolia,  on  the  27th  ; 
&c.     Between  Corfu  and  Conftantinople  alone  he  deter- 
mined the  geographical  pofition  of  twenty-fix  places ;  and 
by  thcfe  means  rectified  the  uncertain  extent  from  weft  to 
caft  of  the  Lepantine  gulf.     By  the  chronometer  he  found  the 
longitude  of  Patras  to  be  39*^  41'  \^" ;  and  that  of  Corintli 
40''  48'  15",  eonfequently  their  difference  of  longitude  i*  7  '. 
At  Contlantinople  Citizen  Aubert-Dubayet  was  obliged  to 
negotiate  a  long  time  with  the  Porte  before  he  could  obtain 
permiftion  for  Cit.  Beauchamp  to  explore  the  coafts  of  the 
Black  Sea.     For  the  greater  fecurity,  he  hoped  to  obtain  a 
k'lrlan-hiche,  that  is,  a  fmall  veflTel  belonging  to  the  Captain 
Pacha  ;  but  after  a  great  deal  of  trouble  he  could  proc\)re 
onlya  firman.     In  the  year  1780  the  Turks  ventured  to  per- 
mit the  then  French  ambalfa-dor.  Count  Choifcul-Gonlher, 
to  caufe  obfervations  to  be  made  on  the  coafts  of  that  fca  ; 
but  Achilles  Tendu  *,  the  aftronomer  fent  thither  for  that 

purpofe, 

•  Ac'.iilles  Tc'iiJu  WZ-,  the  younger  brother  of  the  unfortvinntc  Picne 
Marie  Tcndu,  guillouncjl  at  Paris  on  the  zSth  of  December  1793,  ar  tlu; 
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purpofe,  was  olDllgecl  to  return,  without  having  accompli  (lied 
tlie  objeA  of  his  million.  This  circumftance  was^  in  part, 
owing  to  the  jealoufy  of  the  Ruffians  and  other  European 
Powers ;  and  belides,  the  French  had  then  loft  two  friends, 
men  of  confiJerable  intelligence,  viz.  the  Vizier  Halil  Pa- 
cha, v.ho  eftabliflied  a  fchool  for  artillery  and  engineering, 
and  caufed  the  beft  French  works  on  thefe  fubjecls  to  be 
tranllated  into  the  Turkifh  language,  but  who  was  beheaded  at 
Tenedos  ;  and  the  Vice- Admiral  Captain  Bey,  who  pofiefled 
a  great  many  aftrcuomical  and  nautical  inftruments,  and 
who  caufed  Cit.  de  Lalande's  abridgement  of  his  aftronomy 
to  be  tranllated  into  the  Turkilh  language,  but  who  was  alfo 
decapitated  in  OiSlol^er  1787.  Cit.  Beauchamp,  however, 
was  more  fctunate,  as  he  arrived  on  the  26\\).  of  June  1 797 
at  Trebifonde ;  and,  without  any  impediment,  was  enabled 
to  determine  the  exacl  polition  of  a  great  many  points  of 
the  Black  Sea.  He  found  the  latitude  of  Sinope  to  be  43^  2', 
inliead  of  41  as  it  is  laid  down  even  in  the  beft  maps ;  fo 
that  the  very  uncertain  breadth  of  this  fea,  between  Cape 
Karad2i^  and  Cape  Indg;^,  which  was  reckoned  to  be  6% 
French  leagues,  appears  to  be  no  more  than  thirty-feven 
leagues.  The  longitude  of  Trebifonde  he  found  to  be 
57°  16^  15".  According  to  a  Turkifli  map  of  the  Black 
Sea,  printed  at  Conftantinople  in  the  year  of  the  Hegira  1 137, 
that  is  1734  of  the  Chriftian  aera,  there  is  an  error  of  half  a 
depree  of  longitude  in  the  pofition  of  this  city  ;  and  in  the 
map  of  the  Ruffian  empire,  publiflied  in  1776  by  Trefcot 
and  Schmid,  this  error  extends  to  a  degree  and  a  half.  The 
calculation  of  the  Jefuit  P.  de  Beze  is  totally  falfe,  and  too 
great  by  75  degrees.  We  may,  therefore,  form  fome  idea  of 
the  ftate  of  geography  in  Turkey,  and  of  the  important  fer- 

ajc  of  forty-eiglrt.  The  latter  is  better  known  under  the  name  of  Le- 
b;-un,  and  who  for  feme  time  held  the  office  of  minifter  for  foreign  af- 
fairs. His  firft  occupation,  however,  was  that  of  an  aflropomer;  for 
be  af>iiled  Caffini  III.  and  IV.  in  the  Ohfervatory  at  Paris  till  the  year 
177S,  and  inftruacd  ia  afironomy  his  brother  Achilles,  who  died  at 
Conftantinojilc  io  17S7,  at  the  age  t>f  twenty-eight. 

vice* 
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vices  rendered  by.  Cit.  Bcauchamp  to  that  ufcful  Tcicnce. 
lie  was  accompanied  by  Charles  Hyaciritji  Rccevcur,  his  pu- 
pil, wlio,  though  only  feventeen  years  of  age,  was  an  accu- 
rate obferver  and  an  able  calculator*.  On  thcjlh  of  Sep- 
teipher  they  returned  to  Condantinople  j  and  on  the  20th  of 
October  fet  out  for  Bagdad.  M.  Beauchamp,  befidcs  the 
fcniccs  he  rendered  to  geography  and  aflronomy,  tranfmittcd 
to  the  National  Mufeum  at  Paris  a  great  many  plants, 
feeds  and  infecls ;  and  to  the  literary  clafs  of  the  National 
Inllitute  a  number  of  unknown  ancient  Greek  infcriptions. 
lie  found  the  variation  of  the  magnetic  needle  at  Conilanti- 
nople  to  be  12'^  ^^^'i  ^^^^  ^^  Trebifonde  8'  14'. 

CONVERSION  OF  IRON  INTO  CAST  STEEL. 

A  new  method  of  preparuig  caft  fteel  has  been  lately -an- 
nounced in  France  by  Cit.  Clouet.  His  procefs  is  asfollows^ 
Take  fmall  pieces  of  iron,  and  place  them  in  layers  in  a  cni- 
clble  with  a  mixture  of  the  carbonate  of  lime.  Six  parts  of 
the  carbonate  of  lime,  that  is  chalk,  marble,  limeflone,  and 
in  general  all  calcareous  fubftances,  and  fix  parts  of  the  earth 
of  pounded  Heilian  crucibles  muft  be  employed  for  20  parts 
of  iron.  This  mixture  muft  befo  difpofed  that,  after  fufion, 
the  iron  may  be  completely  covered  by  it,  fo  as  to  be  kept 
from  coming  into  contaft  with  the  atmofphere.  The  niix- 
,ture  is  then  to  be  gradually  heated,  and  at  laft  expofed  to  a 
heat  capable  of  melting  iron.  If  the  fire  be  well  kept  up,  an 
hour  will  generally  be  found  fufficient  to  convert  two  pounds 
of  iron  into  excellent  and  exceedingly  hard  fteel  capable  of 
being  forged,  an  advantage  not  poffeffed  by  fteel  procured  in 
the  common  manner. 

EXTIRPATION  OF  THE  SMALL-POX, 

M.  Lenz,  Profeflbr  at  the  Inftitute  of  Education  of  Schnep- 
fenthal  near  Gotha,  known  by  his  Travels  through  Sweden, 

"'  Tliis  young  man  died  fince  at  Aleppo,on  his  way  to  Bagdad.  Edtt. 

has 
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has  been  employed  for  twelve  years  in  collefting  every  thln^ 
that  the  phyficians  of  different  countries  have  written  for  or 
againft  the  total  extirpation  and  annihilation  of  the  fmalU 
pox  by  means  of  police  regulations.  He  propofes  to  publilh 
a  work,  in  v/hich  he  will  give  the  refult  of  his  refearches  on 
this  fubjecl,  and  on  the  poflibility  of  the  attempt,  and  will 
pay  great  attention  to  ftate  with  accuracy  as  many  fafts  as 
poffible.  In  the  German  Journals  he  invites  all  thofe  who 
have  at  heart  the  happinefs  of  mankind,  to  point  out  to  him  in 
a  precife  manner,  either  fuch  fafts  as  have  come  within  their 
own  knowledge,  or  paffages  in  books  of  travels  which  con- 
tain an  account  of  meafures  that  have  been  taken  by  the 
order  of  governments,  or  only  by  individuals,  among  poliflied 
or  favage  nations,  at  any  period,  or  in  any  country,  by  which 
this  terrible  contagion  has  been  either  removed  or  entirely 
checked. 

A  NEW  PROCESS  FOR  FORMING  THE  UNGUENTUM 
HYDRARGYRI. 

As  the  procefs  of  combining  mercury  with  hog's  lard 
is  w-ell  known  to  be  tedious,  and  to  require  a  confiderable 
time,  the  following  method  of  fhortening  it  has  been  an- 
nounced by  Gottling  in  his  Tafchen-Buch  f'lir  Scheidkunjilcr 
for  the  year  179?.  This  procefs,  fays  he,  can  be  fpeedily 
performed  by  the  addition  of  a  very  fmall  quantity  of  the 
flowers  of  fulphur.  For  a  mixture  of  two  ounces  of  hog's 
lard  and  fix  drachms  of  quickfilver,  it  will  be  neceffary  to 
employ  only  fix  grains  of  the  flowers  of  fulphur,  and  the 
procefs  will  be  completed  in  a  few  minutes.  I  do  not  fee, 
adds  M.  Gottling,  that  fo  fmall  a  quantity  of  the  flowers  of 
fulphur  can  hurt  the  effect  of  the  mixture,  and  am  of 
opinion  that  this  prefcription  may  be  of  confiderable  ufe  ia 
pharmacy. 


On 
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On  Mr.  CxJf.T'WV.l  gut's  Invention  for  rendering  thePiJlons 
of  Steam  Engines  tight  by  metallic  Parts j  without  Pack- 
ing or  Leather. 

To  Mr.  til  loch. 

Sir,  '  Richmond,  N»v.  10,1798. 

MY  next  door  neighbour  Mr.  A.  R.  having  requeftcd 
Mr.  Nicholfon  *  to  give  his  opinion  on  Mr.  Cartvvright's 
new  method  of  packing  fteam  engines,  and  Mr.  Nicholfon 
having,  in  confequence,  given  a  much  lefs  favourable  judg- 
ment on  the  merits  of  the  invention  than  that  which  ap- 
peared in  the  firft  number  of  your  Magazine,  I  fliall  be 
much  obliged  if  you  will  examine  what  he  has  advanced, 
and  ftate  in  your  next  number,  whether  you  think  his  objec- 
tions well  founded,  8cc. 

Your  conftant  reader, 

B.  S. 

No  one  will  withhold  from  Mr.  Nicholfon  the  tribute  of 
praife,  to  which  the  numerous  fervices  he  has  rendered  and 
Hill  continues  to  render  to  fcience  fo  jullly  entitle  him ;  nor 
will  it  any  way  diminifli  his  acknowledged  merit,  fhould  it 
be  (liown  that  the  opinion  he  has  delivered  on  Mr.  Cart- 
wright's  invention  is  founded  on  erroneous  principles.  Mr. 
N.  has  miftaken  the  conftruftion  of  the  pifton,  defcribed 
another,  and  then  endeavoured  to  fliow  that  triangles  will 
not  Jit  a  cylinder,  nor  a  wafer  occupy  the  diameter  of  a  mill- 
rtone.  Thefe  are  not  his  words  ;  but  they  are  the  fair  infer- 
ence from  his  mode  of  cxpreflion,  as  we  fhall  fee  imme- 
diately. But  firft  we  fhall  briefly  ftate  how  the  pifton  is 
really  conftru6led.  Two  metal  rings  are  ground,  by  means 
well  known  to  good  mechanics,  into  the  cylinder,  fo  as  to  Jit 
it  as  perfe<Slly  as  art  and  induftry  can  make  them — that  is, 
fowell  that  no  fteam  can  pafs  between  them  and  the  cylinder  : 
their  upper  and  under  fides  are  alfo  ground  perfectly  flat,  and, 

•  See  Mr.  Nicholfon's  Phil.  Journ.  vol.  i/,  p.  264. 

though 
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though  not  abfokitcly  neceffan',  for  the  greater  fecurltr 
two  other  rings  are  fitted  to  the  infide  of  thefe.  On  the 
upper  ruigs  is  placed  a  plate  of  metal,  alfo  ground  perfectly 
fiat,  and  of  fuch  a  diameter  as  almoft  to  fit  the  cylinder : 
a  fimilar  flat  plate  is  placed  below  the  uiider  ones  ;  and  the 
two  plates  with  the  rings  between  are  attached  to  each 
other  by  means  of  the  pifton  rod  that  pafles  through  them. 
It  is  plain  then,  that  fuppofing  neither  the  outfide  rings  nor 
the  cylinder  to  be  able  to  wear  one  another,  fuch  a  piftoii 
would  remain  lleam- tight :  but  as  conllant  friction  muft  in- 
evitably tend  to  widen  the  cylinder  and  diminifh  the  dia- 
meter of  the  rings,  the  pi  (ton  after  fome  time  would  ceafe 
to  fit,  if  a  contrivance  had  not  been  fallen  upon  to  remedy 
the  evil.  The  rings  are  each  of  them  cut  into  three  pieces  ; 
and,  in  cutting  them,  fuch  a  portion  of  the  metal  is  taken 
away  as  to  leave  room  to  introduce,  between  two  of  the  pieces, 
afpring  in  the  form  of  the  letter  V,  the  open  end  of  which  is 
placed  outwards,  almoft  clofe  to  the  circumference;  by  which 
tneans  the  two  pieces  againft  which  the  two  fides  of  the  fprmg 
aft,  are  prefled,  in  the  direB'iori  of  the  circumference^  againft  the 
ends  of  the  third  piece ;  fo  that  the  three  pieces  are  thus  kept  fd 
uniformly  in  contact  with  the  cylinder,  that  the  longer  the  Ma- 
chine is  wGrked  the  better  the  rings  mujlft.  To  prevent  fteairf 
from  pafling  through  the  cuts  in  the  rings,  the  folid  parts  of  the 
npper  rings  are  made  to  fall  upon  the  divifions  and  fprings 
of  the  under  ones.  This  is  the  method  contrived  by  Mr. 
Cartwright  for  making  his  pifton  fit;  which  will  be  clearly 
nnderftood  by  looking  at  Plate  I.  Vol.  I.  of  this  Magazine. 
If  he  had  left  it  to  *'  a  very  moderate  portion  of  mechanical 
knowledge  to  fuggeft  the  manner  in  which  the  pieces  might 
be  made  to  recede  outwards,  by  means  of  fprings,"  it  might 
perhaps  have  been  propofed  to  make  fuch  fprings  a£t  from 
the  centre  on  the  circumference:  in  that  cafe,  the  prefflife 
of  the  difierent  parts  of  each  ring  could  never  have  been 
made  uniform,  and  the  machine  would  foon  have  worked 
itfelf  into  inequalities,  inft:ead  of  working  itfelf  more  true. 

If 
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If  tlie  pifton  was  made  of  a  larger  or  lej's  diameter  than 
the  cvlinder,  and  this  difference  was  endeavoured  to  be  ac- 
commodated by  means  of  fprings,  then  Mr.  N.'s  objections 
to  this  part  would  be  well  founded  :  in  the  former  cafe  tlie 
pieces  of  the  rings  would  only  touch  the  cylinder  at  their 
extremities^  and  in  the  latter  only  in  their  middle  — 6  points 
only  would  be  in  contatt.  But  if  we  fuppofe  the  pifton  rings 
of  a  larger  diameter  [how  came  Mr.  N.  to  think  of  fuch  an 
ftbfurdityr] — let  us  at  once  fuppofe  their  diameter  equal  to 
that  of  the  earth  — each  portion  then  would  not  difi'er  fcn- 
fiblv  from  a  llraight  line.  This  however  is  only  faying,  that 
if  Mr.  Cartwright  attempt  to  make  a  triangle  fit  a  cylinder 
by  means  of  fprings,  he  will  fail  :  fo  he  would  alfo  if  ha 
(liould  \\ith  half  an  inch  endeavour  to  fill  a  mile.  Mr.  C. 
does  not  propofe  making  any  other  figure  or  dimenfion  fit 
his  cylinder  but  its  own ;  and  has  devifed  a  mean  by  whicli 
it  muft,  when  once  fitted,  continue  lb. 

Mr,  Nicholfon  is  fi.ill  more  unfortunate  in  his  fecond  oh- 
joftion.  "  When,"  fays  he,  ^^  a  gi;cat  prcfTure,  fuch,  for 
example,  as  the  re-a6lionof  a  column  of  loofect  of  water, 
comes  to  be  exerted  upon  the  face  of  this  apparatus,  the 
plates  or  pieces  of  thefe  rings  may  be  imagined  to  be  ■con- 
fined in  a  vice.  The  preflure  of  fuch  a  column  will  amount 
to  more  than  40  pounds  upon  every  fquare  inch.  Whence 
we  may  conclude,  either  that  they  would  not  move  at  all 
[outward,  he  means,  againft  the  cylinder],  or  that  the  force 
of  the  fprings  niuft  be  fuch  as  greatly  to  load  the  work  with 

fri(?lion." If  fuch  a  re-aftion  could  pofl:bly  take  place  in 

Mr.  Cartwright's  fteam  engine  as  would  at  one  and  the  fame 
time  lay  a  force  equal  to  40  pounds  per  fquare  inch  tipon  both 
Jidcsof  the  p'ljhn,  it  would  be  indeed  in  a  vice  ;  but  not  fuch 
a  one  as  would  caufe  friction  from  the  aftion  of  the  fprings  ; 
for  this  vice  would  keep  the  pifton  at  reft — it  would  neither 
afccnd  nor  dcfcend.  But  every  one  acquainted  with  mecha- 
aics  mult  know,  that,  to  make  a  well-conftru6lcd  fteam  en- 
gine 
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gine  work,  the  prejfure  inujl  a£l  onlj  on  one  fide  of  the  f'ljlon 

at  a  time  I 

In  Mr.  C.'s  engine,  the  pifton  is  not  intended  to  adapt  it-» 
{e\^  to  ifiequalilies  in  the  cyl'mder ;  all  inequalities  are  firft 
removed.  In  the  working,  the  pifton  afcends  in  "jacuoy  by 
the  momentum  communicated  to  the  fly-wheel ;  therefore 
at  that  time  there  is  no  prejffure  on  either  the  upper  or  under 
fide  of  the  pijlouy  and  the  fprings  are  in  full  aftion,  preffing, 
lightly  and  uniformly,  the  whole  circumference  of  the  rings 
-againft  the  cylinder.  When  the  pifton  reaches  the  top  of 
the  cylinder  it  raifes  the  fleam  valve  ;  and  the  fleam  then 
entering  SlOls  only  on  the  upper  furface  of  the  pifon,  and 
forces  it  to  defcend ;  but,  condenfation  having  taken  place 
below  the  pifton,  the  whole  under  fpace  is  a  vacuum,  more 
or  lefs  perfett,  and  therefore  there  can  be  no  re-acling 
power  to  perform  the  office  of  the  vice ! 

Whether  this  contrivance  will  anfwer  for  pumps  and 
other  hydraulic  apparatus,  is  not  the  prefent  enquiry.  It 
will  be  time  enough  to  give  an  opinion  on  that  point  when 
we  fee  what  mode  of  confti-uction  may  be  ufed  in  fuch  an 
application  of  the  invention.  A.  T. 


ERRATUM. 


In  our  laft  Number,  page  ii  i,  in  the  Recipe  for  preparing 
oxygenated  Ointment,  for  Nitric  Acid  3']  read  5ij. 
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Account  of  a  remarhalle  fiery  Meteor  f ecu  in  Gafcony  on 
the  24th  of  July  1790;  /y'  M.  Baud  IN,  Frofeffbr  of 
Philofuphy  at  Pau.  IVtth  fome  Ohfervatiom  on  F'trer 
Balls  and  Shooting- Stars,  by  ProfeJ/or  Chladni  ai 
ll'llte'nbern-.      From  Mao-azin  fiir  das   Neuefte   aus   der 

O  O 
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x\BOUT  half  an  hour  after  ten  o'clock  on  Sunday 
evening,  July  34,  1790,  as  I  was  walking  in  the  court  of 
the  caftle  of  Mormes,  along  with  M.  de  Carrits  Barbotan, 
the  atmofphere  being  perfe6lly  calm  and  lerene,  and  not  a 
cloud  to  be  feen,  we  found  ourfelves  furrounded,  all  of  a 
i'udden,  by  a  whitifh  clear  light,  which  obfcured  that  of  the 
moon,  though  the  latter  (lione  w  ith  great  luftre,  as  it  wanted 
only  thirty  hours  of  being  at  the  full.  On  looking  upwards  wc 
obfcrved,  almoft  in  our  zenith,  a  fire-ball  of  a  larger  diameter 
than  the  moon.  It  had  behind  it  a  tail,  the  length  of 
which  feemed  to  be  equal  to  about  five  or  fix  times  the 
diameter  of  the  body :  at  the  place  where  it  was  connected 
with  the  body  it  had  about  the  fame  breadth,  and  decreafed 
gradually  till  it  ended  in  a  point.  The  ball  and  the  tail 
were  of  a  pale  white  colour  5  but  the  point  of  the  latter  was 
Vol.  II.  a  almoft 
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almoft  as  red  as  blood.   Th?  direction  of  this  meteor,  which 

proceeded  with  great  velocity,  was  from  fouth  to  north. 

Scarcely  had  we  looked  at  it  for  two  feconds  when  il 
divided  itfclf  into  feveral  portions  of  confiderable  fize,  which 
we  faw  fall  in  difiercnt  dircclion.=v,  and  almoft  with  the  fame 
appearance  as  the  b'lrOing  of  a  bomb.  All  thefe  difierenf 
iVaoTnents  became  extinsniiihed  in  the  air,  and  fome  of 
them,  in  falling,  all'umed  that  blo(jd-rcd  colour  which  I  had 
(rbferved  in  the  point  of  the  tail.  It  is  not  improbable  that 
all  the  reft  may  have  affumed  the  fame  colour  j  but  I  re- 
marked only  thofe  which  proceeded  in  a  direclion  towards 
Mormes,  and  whkh  were  particularly  expofed  to  my  view. 

About  three,  or  perhaps  two  minutes  and  a  half  after,  I 
am  not  certain  which,  as  I  was  not  reflecting  upon  what 
might  be  the  confcqvienccs,  and  therefore  did  not  look  at 
mv  watch,  we  heard  a  dreadful  clap  of  thunder,  or  rather 
explofion  as  if  feveral  large  pieces  of  ordnance  had  beer^ 
fired  oft"  together.  The  concuffion  of  th.e  atmofphcre  by 
this  fliock  was  lo  great  that  v>e  all  thought  an  earthquake 
had  taken  place.  The  windows  fliook  in  their  Irames,  and 
fome  of  them,  v.hlch  probably  were  laid-to  and  not  elofcly 
flmt,  were  thrown  open.  We  were  informed  next  day,  thai 
rn  fome  of  the  houfes  at  Houga,  a  fmall  town  about  half  a 
mile  dirtant  from  Mormes,  the  kitchen  utenfils  were  thrown 
•from  the  flielvcs,  fo  that  the  people  concluded  there  had 
been  an  carth(|uake.  But  as  no  niovement  wfts  obferved  in 
the  groimd  below  our  feet,  I  am  inclined  to  think  that  alt 
thcfc  eHe^ls  were  produced  merely  by  the  violent  concufiion 
of  the  atmofphere. 

We  proceeded  into  the  garden,  while  the  noife  fiill  con- 
tinued, and  appeared  to  be  in  a  [x;rpendicular  dirediun  above 
lis.  Some  time  after,  when  it  had  ceafed,  we  heard  a  hollow 
noife,  which  feemed  to  roll  alons  the  chain  of  the  Pyrenees, 
in  echoes,  for  the  diftance  of  fifteen  miles.  It  continued 
about  four  minutes,  becoming  gradually  more  remote,  and 
always  weaker ;  and  at  the  fa^ic  time  we  perceived  a  ftrong 
fmell  of  fulphur.  While 
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Wiiile  \vc  were  endeavouring  to  point  out  to  fome  pcrfons 
prelent  the  place  where  the  meteor  had  divided  itdlf,  we 
obferved  a  fmall  whitiih  cloud,  which  arofe  perhaps  from 
the  vapour  of  it,  and  which  concealed  from  us  the  three  flars 
of  the  great  bear  lying  in  the  middle  of  thofe  forming  the 
femicircle.  With  fome  difficulty,  however,  we  could  at 
laft  diftinouifh  thefe  ftars  ao-ain  behind  the  iliin  cloud. 
There  arofe,  at  the  fame  time,  a  fredi  gentle  breeze. 

From  the  time  that  elapfed  between  the  burlting  of  the 
ball  and  the  explofion  which  followed,  I  was  inclined  to 
think  that  the  meteor  was  at  the  height  of,  at  leaft,  k\cn 
or  eight  miles,  and  that  it  fell  four  miles  to  the  north  of 
Mormes.  The  latter  part  of  my  conjecture  was  foon  con- 
firmed, by  an  account  which  we  received,  that  a  great  ma- 
ny (lones  had  fallen  from  the  atmofphere  at  Juliac,  and  in 
the  neighbourhood  of  Barbotan.  One  of  thefe  places  lies 
flt  the  dillance  of  about  four  miles  to  the  north  of  Mormes, 
and  the  other  at  about  the  diftance  of  five  to  the  north- 
north -we  ft. 

M.  dc  Carrits  Barbotan,  who  was  at  .luliac  two  davs 
^ftcr,  confirmed  to  us  the  truth  of  this  circimiftance  ;  and 
it  appeared  from  the  accounts  of  feveral  intelligent  perfons, 
highly  worthy  of  credit,  that  the  meteor  burll  at  a  little 
diftance  from  Juliac,  and  that  the  ftones  which  fell  were 
found  lying  in  an  almoft  circular  fpace,  about  two  miles  in 
diameter.  They  were  of  various  fizes.  I  have  not  heard 
of  any  houfes  being  damaged,  though  fome  of  the  ftones  fell 
in  courts  and  gardens.  In  the  neiohbourincr  woods  fome 
branches  were  found  broken  and  torn  by  the  falling  of  the 
ftones,  which  as  they  defcended  made  a  ftrong  whiftling 
noife  that  many  perfons  heard.  I  was  told  alfo  by  people 
of  refpe6lability,  that  as  the  meteor  proceeded  in  its  courfe 
they  heard  a  rufliing  noife  and  fnapping,  like  that  of  elec- 
trical fparks ;  which  appears  to  me  very  natural,  though 
thefe  were  heard  neither  by  myfelf  nor  M.  de  C.  Barbotan. 

Q.  2,  Some 
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Some  ftoncs \\cre  feen  to  fall,  which,  when  found,  weighed 
18  or  20  pounds,  and  which  liad  funk  into  the  earth  front 
two  to  three  feet.  I  was  told  alfo  tliat  fome  were  found 
which  weighed  50  pounds.  M.  de  C.  Barbotan  procured 
one  weighing  i3  pounds,  which  he  tranfmitted  to  the  Aca- 
demy of  Sciences  at  Paris.  I  examined  a  fm?.ll  ftone  which 
was  brought  to  nic,  and  found  it  very  heavy  in  proportion  to 
its  {ize  :  it  was  black  on  the  outfide  ;  of  a  greyifli  colour  in 
the  infide,  and  intcrfperfed  \\  ivh  a  number  of  fmall  (liining 
metallic  particles.  On  ftriking  it  with  a  piece,  of  fteel,  it 
produced  a  few  fmall  dark  red  fparks,  not  very  lively.  A 
mineralogift,  to  whom  a  like  piece  of  ftone  from  the  fame 
meteor  was  fhown  at  Paris,  defcribed  it  as  a  kind  of  grey 
flag  mixed  v.-ith  calcareous  fpar,  the  furface  of  which  exhi- 
bited vitrified,  blackiili  calx  of  iron.  I  was  told  alfo  that 
fome  ftones  were  found  totally  vitrified. 

This  meteor  was  feen  at  Bayonne,  Auch,  Pau,  Tcrbcs, 
and  even  at  Bourdeaux  and  Thouloufe.  I  learned  that  in 
the  laft-mentioned  place  it  excited  no  great  attention ;  which 
is  not  fiirprifing,  when  v.e  confider  the  great  diftance.  It 
appeared  there  only  fom.cwhat  brighlcr  than  thofe  fliooting 
ftars  which  are  feen  from  time  to  time ;  and  after  it  burft, 
there  was  heard  a  hollow  report  almoit  like  a  difiant  clap  of 
thunder. 

Had  it  been  accurately  obferved  at  Auch  and  Pau  what 
ftars  were  obfcurcd  by  the  vapour  that  arofe  from  the  burfiing 
of  the  meteor,  the  real  height  of  it  might  have  been  thence 
determined  with  prccifion. 

Such,  fays  Profellbr  Chladni,  is  the  account  given  by 
Baudin  of  this  meteor ;  tlie  phenomena  of  which  he  endea- 
vours to  explain  from  accumulatious  in  the  upper  parts  of 
the  atmofphere. 

According  to  ail  the  o'ofcrvalious  hitherto  made  with  any 
accuracy  on  fire-balls,  the  height  at  which  they  were  firll 
percoivcd  v/as  aUv ays  very  confideraWe  ;  and  by  comparing 
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ilic  angles  umlcr  which  they  were  feeu  from  different  point.4, 
often  19  German  miles,  and  even  more;  their  velocity,  fur 
the  nioR  p;irt,  feveral  miles  in  a  fecond;  and  their  fize  al- 
ways very  great,  often  a  quarter  of  a  mile  and  even  more  in 
diameter.  They  were  all  feen  to  fall  moftly  in  an  oblique 
direction  :  not  one  of  them  ever  proceeded  upwards.  All 
of  them  have  appeared  under  the  form  of  a  globular  mats, 
fomctimes  a  little  extended  in  length  and  highly  kiminous; 
having  behind  it  a  tail,  which,  according  to  every  appear- 
ance, was  compofed  of  flames  and  fmoke.  All  of  them  ijurft 
after  thev  were  feen  to  move  through  a  large  fpace,  fome- 
times  over  feveral  diflrifts,  with  an  explofion  which  fliook 
every  thing  around.  In  every  inftance  where  there  has  been 
an  opportunitv  of  obferving  the  fragments  that  fell  after  they 
burft,  and  which  fomctimes  have  funk  to  the  depth  of  fe- 
veral feet  into  the  earth,  they  v.cre  found  to  conf.Il  of  feo- 
rious  mafles  which  contained  iron  in  a  metallic  or  calcined 
<hitc,  pure,  or  elfe  mixed  with  difl'crent  kinds  of  earth  and 
fulphur.  All  the  ancient  and  modern  accQtmts,  written 
partly  by  naturalills  and  partly  by  others,  are  fo  effentially 
limilar,  that  the  one  feems  to  be  only  a  repetition  of  the 
other.  This  conformitv  in  accounts,  the  authors  of  which 
knew  nothing  of  thofe  given  by  others,  and  who  could  have 
no  intercft  in  fabricating  fimilar  tales,  can  fcarcely  have 
arifen  from  accident  or  fiction,  and  gives  to  the  related  fa6ls, 
however  inexplicable  many  of  them  may  feem,  every  degree 
of  credibility.  In  my  elVay  on  the  mafs  of  iron  found  by 
Profeflbr  Pallas  in  Siberia,  and  others  of  the  like  kind,  and 
feveral  natural  phenomena  therewith  conne6led  *,  I  have 
collected  the  principal  obfervations  made  on  fire-balls  and 
the  falling  of  ferruginous  fcorious  maffes  obferved  at  the  fame 
time,  and  have  given  a  kind  of  explanation,  which,  how- 
ever romantic  it  may  feem,  yet  agrees  better,  in  my  opinion, 
with  the  fads  hitherto  obfened  than  any  other,  and  is  con- 
trary to  no  law  of  nature  hitherto  known.  Some  critics,  as 
■  S'.c  the  Philufophical  Magazine,  Voi.  Jl.  p.  i. 
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well  as  otherSj  have  ridiculed  my  fingular  hypoihefis,  or 
condemned  it  altogether ;  but  no  one  has  yet  confuted  my 
principles,  or  given  any  other  explanation  that  correfponds 
fo'well  with  facls.  On  the  other  hand,  I  could  mention 
fevcral  naturaliits,  who,  as  I  know  from  their  own  mouths, 
agree  with  me  in  the  effential  parts  of  my  explanation,  did 
I  not  confider  it  improper  to  bring  them  thus  forward  to 
public  notice  without  their  exprefs  permiffion.  The  ftrong-f 
eft  objeftion  made  to  my  aflertions  is,  that  fuch  a  mafs, 
from  fuch  a  prodigious  height,  would  not  fink  to  the  depth 
of  a  few  feet,  but  to  the  centre  of  the  earth.  This  aflertion, 
howe'.er,  contradicts  itfelf ;  becaufe  fuch  a  mafs  is  not  folid, 
as  may  be  concluded  from  the  variation  of  its  forrri  fo  often 
remarked,  and  the  increafe  of  its  fize  till  it  at  length  burfts  ; 
but  confifts  of  foft  and  elaftic  fluids,  which,  probably  being 
expanded  by  the  heat,  extend  to  a  monftrous  globular  fijrm  ; 
is  then  fupported  by  the  atmofpherc,  and  lofes  the  greater 
part  of  its  gravity.  To  this  may  be  added,  that  a  foft  tough 
mafs,  which  befides  falls  in  a  ver\^  obliOjUe  direction,  would 
not  in  general  fmk  fo  far  into  the  earth  as  a  folid  mafs  that 
falls  in  a  perpendicular  direction. 

The  above-defcribed  meteor  fcems,  in  ever\- point  of  view, 
to  confirm  my  method  of  explanation  as  much  as  if  it  had 
abfolutely  taken  place  for  that  purpofe.  This  much,  at  any 
rate,  is  proved,  that  all  the  phenomena  w  liich  accompany 
fire-balls,  as  well  as  the  falling  of  mafl'es  of  ferruginous 
earth  and  fulphureous  mafles,  obferved  at  the  fame  time, 
cannot  be  explained  from  accumulations  in  the  upper  resions 
of  the  atmofphere,  as  it  can  hardly  be  fuppofcd  that  fuch 
grofs  fubftances  could  float  or  be  diflblved  in  fo  rarefied  air 
at  a  height  of  20  German  miles,  fo  as  to  be  coIle6led  and  to 
unite  into  monftrous  mafles.  As  we  are  acquainted  with 
no  power  which  is  able  to  force  fuch  large  bodies  to  fo  con- 
(iderable  a  height,  and  then  to  give  them  an  oblique  move- 
jnent  downwards,  and  fom^times  alrnofi:  horizontal,  with  a 
vdopity  which  is  equal  to  that  of  the  planets  in  their  orbiis; 
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»nd  ns  no  furli  nials  has  ever  Ijccii  fccii  to  al'ccnd ;  they  ap- 
pear not  to  be  tcrrclhial,  but  colmicaj  bodies.  Should  thii 
not  be  admitted,  it  is  much  to  be  wiflied  that  lome  otlier 
pcrfoii  might  give  an  explanation  conliflcut  with  the  ob- 
fencd  fa«9:s  j  and  that  more  attention  than  ha?  hitlierto  been 
beftowed,  were  paid  to  the  oblervation  of  fixe-balls  and 
fliooling  ftars ;  as  for  example,  that  obferved  on  the  8th  of 
March  1796  in  Lufatia,  and  in  fomc  parts  of  Saxony  and 
Brandenburg, 

Shootijig  ftars  are  perhaps  meteors  of  tlie  fame  nature  as 
thofc  telefcopic  fparks  of  light  obferved  by  Mr.  Schrbter, 
and  may  be  different  from  fire-balls  only  in  this,  that  they 
move  at  a  much  greater  diftancc  from  gur  earth,  and  that 
ihey  do  not  fall,  but  only  occafion  a  tranfient  luminous  ap- 
pearance in  their  pafTage  through  the  upper  regions  of  the 
atmofphere. 

I  Ihall  here  mention  an  idea  which  does  not  proceed  froni 
myfelf,  but  from  a  very  intelligent  aftronomer,  that  (lioot- 
ing  ftars  might  be  employed  to  determine  the  difference  of 
two  meridians.  Two  or  more  aftronomers,  refiding  at  fome 
diftance  from  each  other,  might  agree  to  make  obfervatior.s 
on  fliooting  ftars,  which  appear  almoft  at  all  times,  when  the 
weather  is  clear,  in  fome  part  of  the  heavens,  not  with  in- 
ftrumcnts,  but  merely  with  the  naked  eye ;  and  to  remark, 
not  only  the  lime  of  their  appearance,  but  alfo  their  appa- 
rent courfe ;  and  from  the  difference  of  the  times  of  feeing 
thcfe  fhooting  ftars,  the  difference  of  the  meridians  of  the 
places  might  be  determined;  and  from  the  difference  of  their 
apparent  courl'es,  iheir  real  height  and  real  courfe  might  be 
tlifeoveretl. 
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11.  Account  of  aji)igu2ar  Injlanceof  AtmofphcricRefraQlon. 
In  a  Letter  from'Wii.i.iAU  Latham,  Efq.  F.R.S.  and 
A.S.  to  the  Rev.  Henry  Whitfield,  D.D.  F.R.S. 
and  A.S.  From  the  Philofophical  Ti'anfadlions  of  the 
Royal  Society  of  London,  1798. 

DEAR   SIR,  Hafiings,   Augufl:  i,  I797. 

V-/N  Wednefday  July  26,  about  five  o'clock  in  the  after- 
noon, while  I  was  fitting  in  my  dining-room  at  this  place, 
which  is  fituated  upon  the  Parade,  clofe  to  the  fea-fliore, 
jiearly  fronting  the  fouth,  my  attention  was  excited  by 
a  number  of  people  running  down  to  the  fea-fide.  Upon 
enquiring  the  reafon,  I  was  infomicd  that  the  coaft  of 
France  was  plainly  to  be  diftinguiflied  by  tlic  naked  eye. 
I  immediately  went  dov.n  to  the  fi.orc,  and  was  furprifed  to 
find  that,  even  without  the  affiftance  of  a  telefcope,  I  could 
very  plainly  fee  the  cliffs  on  the  oppofite  coaft ;  which,  at 
the  neareft  part,  are  between  40  and  50  miles  diftant,  and 
are  not  to  be  difcerned;  from  that  low  fituation,  bv  the  aid 
of  the  beft  glafles.  They  appeared  to  be  only  a  few  miles  off, 
and  feemed  to  extend  for  fome  leagxics  along  the  coaft.  I 
purfued  my  walk  along  the  (hore  eaftward,  clofe  to  the 
w^ater's  edge,  converfing  with  the  fallors  and  fifliermen  upon 
the  fubjeft.  They,  at  firft,  could  not  be  perfuaded  of  the 
reality  of  the  appearance;  but  they  foon  became  fo  tho- 
roughly convinced,  by  the  cliffs  gradually  appearing  more 
elevated,  and  approaching  nearer,  as  it  were,  that  they 
pointed  out  and  named  to  me  the  different  places  they  had 
been  accuftomed  to  vifit ;  fuch  as  the  Bay,  the  Old  Head  or 
Man,  the  Windmill,  Sec.  at  Boulogne  ;  St.  Vallery,  and 
other  places  on  the  coaft  of  Picardy ;  which  they  afterwards 
confirmed  when  they  viev.  ed  them  through  their  telefcopes. 
Their  obfer\'ations  were,  that  the  places  appeared  as  near  as 
if  they  were  failing,  at  a  fnjall  diftance,  into  the  harbours. 

Havins; 
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TTav'mcr  induljrcd  my  curiority  upon  the  fliore  f<)r  near  an 
liour,  during  wliich  the  clifi's  appeared  to  be  at  fome  times 
more  bright  and  near,  at  others  more  faint  and  at  a  greater 
di (lance,  but  never  out  of  fight,  I  went  upon  the  caftern  eliff 
or  hill,  which  is  of  a  very  confiderable  height,  when  a  mod 
beautiful  fcene  prefcntcd  itfelf  to  my  view ;  for  I  could  at 
once  fee  Dengenefs  *,  Dover  cliffs,  and  the  French  coalt, 
all  along  from  Calais,  Boulogne,  &c.  to  St.  Valler)' ;  and,  as 
fome  of  the  filhermcn  affirmed,  as  far  to  the  weftvvard  even 
as  Dieppe.  By  the  telefcope,  the  French  fifliing-boats  were 
plainly  to  be  feen  at  anchor;  and  the  different  colours  of 
the  land  upon  the  heights,  together  with  the  buildingp, 
were  perfc6lly  difcernible.  This  curious  phenomenon  con- 
tinued in  the  higheft  fplendour  till  paft  8  o'clock,  (although 
a  black  cloud  totally  obfcured  the  face  of  the  fun  for  fome 
time,)  when  it  gradually  vanidied. 

Now,  Sir,  as  I  was  alRircd,  from  every  inquiry  I  could  pof- 
ril>ly  make,  that  fo  remarkable  an  inllance  of  atmofphericai 
refraelion  had  never  been  witneffed  by  the  oldeft  inhabitant 
of  IlaRings,  nor  by  any  of  the  numerous  vifitors  (it  hap- 
pened to  be  the  day  of  the  great  annual  fair,  called  Roc'k- 
fair,  which  always  attracts  multitudes  from  the  neighbour- 
ing places),  I  thought  an  account  of  it,  however  trifling, 
would  be  gratifying  to  you. 

The  day  was  extremely  hot  (68^  at  10  A.M.  76°  at  5 
P.  M.).  I  had  no  barometer  with  me,  but  fuppofe  the 
mercury  mull  have  been  high,  as  that  and  the  three  pre- 
ceding days  were  remarkably  fine  and  clear.  To  the  be&. 
of  mv  recollection  it  was  hioh  water  at  Haftins^s  about  two 
o'clock  p.  M.     Not  a  breath  of  wind  was  flirring  the  whole 

'  The  rape  of  land  called  Dengenefs,  v/bicli  extends  nearly  two  miles 
into  ihc  fca,  and  is  about  fixtLcn  miles  diltant  from  Ilaftings,  in  a  right 
line,  appeared  as  if  cjuitc  dole  to  it;  as  did  the  filhing-boi-.ts  and  othes 
vcfft Is  which  were  failing  betwccu  the  two  places:  they  were  iikcwifc 
magi.ified  to  3  great  degree.     L. 
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of  the  day ;  but  the  fmall  pennons  at  the  mait-hcads  of  the 
fiihing-boats  in  the  harbour  were  in  the  morning  at  all 
points  of  the  compafs. 

I  was  a  few  days  afterwards  at  Winchelfea,  and  at  feve- 
ral  places  along  the  coaft  ;  where  I  was  informed  the  above 
phenomenon  had  been  equally  vifible. 


III.  Defcrifticn  rj"  the  Equus  Hemionus  or  Dfln'ggetai  of  the 
JLaJlern  Deferts  of  Middle  Afia.    By  Vrofefjbr  Pallas. 
Vrom  Ncue  Nordifche  Beytrage,  Vol.  II. 
[Concluded  from  pa_j;e  121,] 

X  H  E  covering  feafon  of  the  dftiiggetai  falls  towards  the 
uiiddle  or  end  of  Augiifi: ;  and  about  this  period  Mefler^ 
f?hmidt  obferved  in  a  female,  which  he  diflecled,  a  foetus 
not  larger  than  a  moufe.  They  caft  their  young  in  the 
fpring,  and  generally  have  one  foal  at  a  time.  When  the 
young  attain  to  the  age  of  three,  they  are  equal  in  fize 
to  the  old  ones,  and  are  fit  for  procreation,  as  I  Mas  af- 
fured  by: the  inhabitants  of  thofe  countries,  who  often  hdd 
an  opportunity  of  killing  and  examining  thef?  animals. 

The  males  when  they  fight  bite  each  other,  like  the  com- 
mon \\  ild  horfes.  The  dlhiggetai  fights  alfo  with  its  heels, 
as  was  obferved  in  a  foal  which  had  been  caught,  and 
which,  a  few  years  before  my  arrival  in  Dauuria,  was  kept 
there  by  one  of  the  CoITacks ;  but  it  continued  alive  only  a 
ftiprt  time.  The  hair  of  the  dfliiggetai  in  winter  is  almofl 
of  a  pale  ifabella  yellow  colour,  about  an  inch  and  a  half 
long ;  a  little  rough  on  the  back,  as  was  the  cafe  in  the  foal 
of  a  wild  horfc,  which  I  have  already  defcribed*,  and  equally 
foftand  tender.  Skins  covered  with  winter  hair  of  this  kind 
I  have  found  among  the  Tungufians.  The  female,  how- 
ever, which  I  procured  in  Dauuria,  at  the  end  of  the  month 

"-  ijce  TnUas  Rrife,  vol.  iii.  p.  509,  Plate  VI  U. 
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of  May,  had  at  that  period  lofl;  ahiioft  all  its  winter  hair, 
though  the  Tungufian  horfes  Hill  retained  theirs.  The 
fununer  hair  of  this  fetiiale  was  unconuiionly  fniooth  and 
pretty ;  and  I  never  found  it  much  longer  on  the  (kins  of 
animals  fhot  far  kter  in  the  fealon.  The  colour  cafily  be- 
comes paler ;  and  on  the  (luffed  hide  of  the  female,  which  I 
have  defcribed,  and  ^  hich  is  preferved  in  the  cabinet  of  na- 
tural hiitory  at  Pcleriburgh,  the  fummer  hair^  partly  by  the 
preparation  the  hide  has  gone  through,  and  partly  by  the 
effects  of  the  fun,  has  been  totally  bleached  to  a  dull  ifa- 
bella  colour,  which  appears  lighter  than  the  common  win- 
ter hair. 

The  above  female  was  about  three  years  old,  and  was 
lliot  on  the  26th  of  May  O.S.  1772,  in  the  neighbourhood 
of  Tareinoor,  in  the  country  of  the  Tungufians.  A&  the 
fpring  heats  had  then  commenced  with  great  violence  in 
thofe  diftrid:s,  the  animal,  at  Kululfutai,  where  it  was  kept 
for  me,  had  already  begun  to  putrefy  on  the  28th,  and  ex-» 
poled  me  to  a  very  difagrceable  piece  of  labour,  efpecially  in 
a  banen  region,  where  I  was  obliged  to  diflfeft  it  without 
any  afliRance.  The  figure  (Plate  V.)  done  from  a  drawing 
made  before  the  diffeclion,  is  fo  accurate,  that  I  was  never 
better  fatislied  with  any  reprefentation  of  an  animal..  The 
dfhiggctai  cannot,  therefore,  be  any  longer  conlidered  among 
the  doubtful  animals,  and  its  defcription  is  as  follows : 

In  fize  and  ligure  it  has  a  great  rcfemblance  to  a  middlc- 
fized  mule  ;  but  it  excels  the  mule  in  the  beauty  and  deli- 
cacy of  its  make.  The  head  is  larger  than  that  of  a  horfe, 
and  more  eompreffed  at  the  fides  ;  the  forehead  is  perfeclly 
flat,  and  runs  downwards  with  a  fmall  angle  towards  the 
muzzle.  The  fides  of  the  head  are  alfo  flat,  efpecially  where 
the  broad  part  of  the  jaw-bones  lie,  and  where  the  head  has 
the  grcatefi  thicknefs.  On  the  other  hand,  the  throat,  be- 
tween the  broad  parts  of  the  jaw-bones,  is  hollow. 

The  lips,  particularly  the  upper  one,  are  thick  and  flabby ; 
thinly  covered  with  hair,  and  black  on  the  edges,  which  are 
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befet  with  ftifF  grev  briftles,  cropked  and  bent  dov.mvards. 
The  corners  oF  the  mouth  are  covered  with  foft  hair  on 
the  infide ;  and  the  inner  fide  of  the  cheek?  is  covered 
with  fine  blackifli  glands.  The  number  of  the  teeth  amounts 
to  thirty-four;  fo  that  this  animal  has  two  Icfs  than  the 
Iiorfe.  The  fore-teeth  are  fix;  the  four  middlemoft  of  which, 
in  the  above-mentioned  female,  had  not  yet  been  changed ; 
the)'-  were  of  a  conical  form  marked  vrith  a  fmall  furrow  ; 
and  the  fide  ones  were  obliquely  blunted,  andpreffed  towards 
thofe  in  the  middle.  The  fituation  of  the  fore-teeth  is  the 
fame  as  thofe  of  the  horfe,  (landing  perpendicular  in  the 
upper,  and  obliquely  in  the  under  jaw.  I  found  the  eye- 
teeth  neither  in  this  female,  nor  in  the  IkuU  of  a  Rallion, 
which  had  been  (liot  a  little  before,  and  brougiit  to  me  bv 
the  Tungufians ;  but  I  obferved  in  the  upper  jaw  of  the 
former,  at  a  mean  diftance  between  the  fore  and  jaw  teeth, 
a  trace  as  of  a  fockct  for  a  tooth.  The  jaw-teeth  were  like 
thofe  of  the  horfe;  but  on  each  fide  above,  as  well  as  below, 
there  were  only  three  fullv  grown,  bevond  which  the  fourth 
was  juft  beginning  to  appear.  I  found  a  fifth  in  the  before- 
mentioned  flcull  concealed  within  the  focket.  Of  the  latter, 
Meflerfchmidt,  fpeaking  of  the  fkull  of  a  ftallion,  makes  no 
mention.  In  the  palate  I  counted  feventeen  broad  wrinkles, 
of  which,  thofe  before  were  flatter,  and  thofe  behind  higher 
and  broader. 

The  noftrils,  as  in  the  horfe,  are  wide,  blackifii  on  the 
infide  and  edges ;  but  under  the  nofiril,  on  each  fide  of  the 
cartilage,  there  is  an  excrefcence  like  a  large  round  wart, 
which  is  to  be  found  neither  in  the  horfe  nor  the  afs.  The 
muzzle  is  intcrfperfed  with  long  blackifli  briftlcs,  the  longed 
of  which,  about  two  inches  in  length,  are  found  on  tlic 
under  lip,  and  on  the  outfide  of  the  noftrils. 

The  eyes  arc  of  a  moderate  fize,  and,  with  their  longcft 
diameter,  ftand  in  the  head  obliquely.  The  edges  of  the 
evelids  and  a  triangular  fpot  at  the  corner  of  the  eye  are 
balcl  and  blackiil)  :   and  the  upper  eyelid  only  is  furuiflied 
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v.iih  a  row  of  black  cychiflics,  ftvcn  lines  in  k-nglh,  whicli 
arc  at  a  little  diftaiicc  from  the  edge  of  the  eyelid,  and  do 
not  reach  entirely  to  the  corners.  Celow  the  foreniotl  cor- 
ner, however,  of  the  eye,  in  the  neighhouriiood  of  the  os 
jugalis,  there  are  feveral  fcattered  black  hairs,  two  of  which, 
more  than  two  inches  in  length,  lie  entirely  flat.  In  the 
corner  of  the  eye  lies  a  thick  white  fold  of  ikin,  which  is 
capable  of  being  extended,  feven  lines  in  breadth,  as  far  as 
the  iris,  and  in'  he  middle  of  its  edge  has  a  blackilh  moon- 
formed  fpot.  The  white  of  the  eye,  next  to  the  tranfparent 
cornea,  is  browniih  ;  the  iris  is  darkifli  grey,  and,  as  it 
were,  radiated  with  folds ;  the  pupil  is  elongated,  fo  that  its^ 
longeil:  diameter  runs  through  the  corner  of  the  eye,  and, 
like  the  eye  itfelf,  ftands  obliquely. 

The  ears  are  niuch  larger  than  thofc  of  the  horfe,  thouo-h 
much  more  in  proportion  to  the  fize  than  thofc  of  the  afs ; 
fliarp-pointed,  erect,  internally  of  tlie  colour  of  the  body; 
but  the  inlide,  at  the  top,  and  a  ftripe  on  the  edges  down- 
v/ards,  arc  brownifh  black.  On  the  infidc  thev  are  covered 
witli  curled  whitifh  hair,  which  rifes  up  from  .the  circum- 
ference. Three  raifed  ("tripes  run  along  the  inude  of  the  ear 
lengthwife,  which  are  thinly  covered  with  hair  of  the  like 
kind  projecting  from  each  other. 

The  neck  is  fmaller  and  rounder  than  that  of  the  horfe, 
and  even  than  that  of  thofe  called  ftag-necked.  The  mane 
proceeds  from  the  back  part  of  the  ikull  to  the  fiioulders,  of 
an  equal  height,  and  is  as  foft  and  as  upright  as  in  young 
foals.  It  is  of  a  blackifh  colour  with  yellowilh  grey  points, 
and  about  three  quarters  of  an  inch  in  length.  Inltead  of 
the  tuft  before,  the  whole  fpace  between  the  cars  and  the 
orbits  of  the  eyes  is  thick  fet  with  foft  hair,  of  the  fame  co- 
lour as  the  mane,  and  at  mod  one  inch  three  lines  in 
length. 

The  body  is  pretty  long,  more  comprefi'ed  on  the  fides 
than  in  the  horfe,  contrafted  towards  the  lower  part  of  the 
breaft,  particularly  before,  into  a  conical  form,  and  ftrongly 
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Iriiilt.  The  rump  is  pretty  flraight  aiid  fomewhat  fliarp,  as 
in  the  afs.  As  the  body  was  fwelled  up,  the  fpine  was  be- 
come bent  into  the  form  of  a  bow. 

The  animal  (lands  high  on  its  limbs,  which  are  delicate, 
though  its  mufcles  are  ftrong  ;  but  the  (boulders,  thighs 
and  legs  are  fomewhat  meagre,  like  thofe  of  (light-formed 
mules.  The  lore  leg's,  on  the  infide,  have  a  ItrngiOi,  round, 
bald,  blackifli  fear,  covered  with  a  tender,  fomewhat  hard 
and  brittle  (kin,  wliich,  at  fome  times  of  the  year,  may  per- 
baps  be  covered  by  a  corneous  fubdance.  In  the  common 
afs  this  fear  is  more  of  a  round  form.  It  was  in  length  two 
inches  feven  lines,  and  in  breadth  one  inch  (ix  lines.  On 
tlie  hind  l(^s  no  traces  of  fuch  a  fear  were  to  be  feen.  The 
lower  part  of  tlie  leg  is  perfectly  fmooth,  ornamented  be- 
liind  with  a  eonfiderable  tuft  of  (hort  hair  :  on  the  fore-{ide 
inwards  there  is  a  black  fpot,  and  outwards  a  faint  mark 
near  tlie  befbrc-nicntioned  tuft.  On  the  hiiid  feet  there- 
are  two  fmall  faint  fpots  above  it.  The  hoofs  are  very  hard, 
dry,  of  a  black  colour,  fmall,  and  almoft  like  a  half  cone; 
roundiih  above,  and  very  hollow  on  the  fole.  The  edges  of 
afell"th(i  hoofs  exhibited  traces  of  cracks  which  had  grown  up 
again. 

The  tail  was  almofl  like  that  of  a  cow  ;  the  trunk  xi 
thin,  nioderately  long,  perfectly  round,  quite  bald  from  tlie 
rump  to  the  middle;  but  the  other  part  is  covered  with  (hort 
bri(tles  of  the  fame  colour  as  the  (ides  of  the  body.  It  is 
bufhy  at  the  end,  where  it  forms  a  black  tuft,  about  nine 
inches  in  length. 

I  found  the  winter  hair  on  t5ic  (kin  alrcadv  mentioned  to 
be  two  inches  long,  tolcrablv  thick,  as  foft  as  camel  hair, 
and  of  an  ilabella  grey  colour  outwardlv,  but  of  a  pale  iron- 
grey  towards  the  roots.  The  fummcr  hair  on  tiie  female, 
which  [  have  defcribed,  was  fcarcely  three  quarters  of  a  line 
in  length,  here  and  there  difpofed  into  circular  arrangement? 
{vortices)  and  (hadings,  and  on  the  back  never  turned  for- 
wards as  in  the  zebra.     A  (]>ading  of  the  hair  runs  length- 
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Vvife  alona:  the  face,  and  two  others  above  the  cyca.  The 
vortices  I  obfen'ed  firll  on  each  fide  of  the  mane  immedi- 
ately behind  tiie  ears.  There  were  two  alfo  aljove  carh 
other  under  the  neck  ;  two  on  the  (ides  of  the  neck  oppofite 
the  {houlders ;  a  larger  one  on  each  joint  of  the  (hovddcr ; 
another  large  one  on  each  fide  of  the  bread  behind  the  flioul- 
dcrs,  and  alloa  cruciform  fluidingof  the  hair.  Several  more  n[ 
thefe  hair  vortices  could  beobferved  on  different  parts  of  the 
body. 

71ie  colour  of  the  muzzle  is  whitifli ;  the  reft  of  the  body 
inclines  a  little  more  to  vellow  ;  the  neck  is  of  a  fallow  co- 
lour ;  the  rump  from  the  back  to  the  fides  of  an  ochre  yel- 
low ;  the  fides  fallow,  and  the  limbs  paler.  The  hind  part 
of  the  fore  legs,  and  the  inner  part  of  the  hind  legs,  together 
with  the  lower  part  of  the  rump  and  the  hinder  tA^t  of 
the  thigh,  are  whitifli.  Where  the  mane  ceafes,  there  be- 
gins a  blackifli  brown  ftripe,  which  runs  along  the  ridge 
of  the  back  to  the  bufliy  part  of  the  tail.  The  udder  is 
blackifli  and  pcrfecljy  bald,  with  two  ftrong  ftiort  teats.  The 
meafurement  of  the  principal  parts  of  this  animal  is  as 
follows  :  The  length  from  the  fkull  between  the  cars  to  the 
loot  of  tlie  tail  5  feet  1  inch  3  lines ;  length  of  the  head  i 
foot  8  inches  6  lines  ;  height  of  the  animal  at  the  flioulUers 
before  3  feet  9  inches  9  lines  :  height  behiml  4  feet  3  inches 
6  lines  ;  length  of  the  ears  7  inches  2  lines  ;  length  of  the 
tail  without  the  brufli  at  the  end  i  foot  4  inches  i  line ; 
length  of  the  brufli  8  inches  2  lines.  The  weight  of  the 
whole  animal  amounted  to  500  pounds  apothecary's  weight. 

Every  thing  confidered,  the  dlhiggetai  is  diflinguiflied  par- 
ticularly by  the  head,  which  has  a  mean  proportion  be- 
tween that  of  the  liorfe  and  the  afs  ;  and,  in  that  refped,  as 
well  as  by  the  ears  and  the  tail,  it  approaches  verv  near  to 
the  zebra.  In  the  refl:  of  the  body  and  the  thighs  it  is 
more  like  the  afs;  and  in  the  limbs  it  has  a  greater  fimila- 
rity  to  the  mule  and  the  horfe.  The  tail  is  more  naked 
than  :hat  of  the  aCs,  and  nearly  like  that  of  the  cow.     Its 
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colour  and  hair  vortices  are  peculiar  to  itfelf.  The  ftrjpr 
on  the  back,  however,  is  Uke  that  of  the  female  onager,  and 
of  many  horfes,  without  any  crofs  ftripes.  The  tail  ex- 
cepted,  it  has,  in  general,  the  greateft  likenefs  to  the  mule. 
But,  from  the  above  circumftances,  it  clearly  appears  that 
the  dHn'ggctai  is  an  animal  of  a  diftinA  genus,  and  as 
much  peculiar  to  Afia  as  the  zebra  and  quagga  are  to 
^Vfrica  ;  whereas  the  afs,  and  perhaps  the  horfe,  in  a  wild 
liate,  belong  to  both  thefe  quarters  of  the  v\orld  in 
common. 


IV.  Experiments  on,  and  the  Manner  of  dijlinginjlnng^  Je^jeral 
DiJ'eaJ'es  by  the  Urine.  Bj  Mr.  Cruickshank.  From 
Cafes  ot  the  Diabetes,  Sic.   Second  Edition* 

X  HE  urine  is  a  fluid  feparated  from  the  blood  by  the 
kidneys,  containing  fevcral  neutral  falts,  with  more  or  lefs 
animal  exti-a6ti\e  matter.  The  relative  proportions  of  thcfc 
tii.bilances  are  found  to  vary  fo  much  in  the  fame  perfon, 
bt)lh  in  health  and  difeafe,  that  it  is  extremely  difficult  to 
tix  on  what  may  be  confidered  as  a  itandard  for  healthy 
urine.  The  fpecific  gravity  of  this  fluid  reaches  from  1005 
to  1033,  that  of  diftilled  water  being  1000 :  by  expofure  to 
the  air  it  foon  runs  into  the  putrefaftive  ftate,  accompanied 
with  tlie-  production  of  much  ammonia,  although  when 
firil:  voided  it  always  contains  an  excefs  of  phofphoric  acid, 
and  reddens  litmus :  in  confequence  of  this  excefs,  it  holds 
in  folution  more  or  lei's  phofphat  of  lime,  which  may  be 
readily  thrown  doun  by  a  fixed  alkali,  or  even  pure  ammo- 
nia. '  Bv  evaporation,  36'  oz.  yield  a  refiduvun  varying 
from  I  oz.  to  I '  :  this  confifts  of  the  muriats  of  potafli  and 
foda,  the  phofpliats  of  foda,  lime,  and  ammonia,  the  phof- 
phoric and  lithic  acids,  v>ith  animal  extractive  matter. 
Their  relative  proportions  in  a  healthy  date  may  be  iiearly 

as  follows : 
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Aruriatlc  falls  *  -  -  -010 

riiofphoric  fiilts  -  -  -     o     3  5<^ 

Lithic  acid  and  pliofphat  of  lime,  withexccfs  of 

acid  -  -  -  -     o     o  25 

Animal  cxtradivc  matter  -  -     o     3  40 

The  neutral  Gilts,  whci>  purified  by  cryftallifation,  arc  ge- 
nerally very  fufiblc ;  but  this  circumllance  varies  much, 
according  to  the  greater  orlefs  proportion  ofphofphoric  falls, 
more  particularlv  the  phofphat  of  ammonia,  on  which  their 
fufibilitv  in  a  great  meafure  depends :  inftead  of  melting,  this 
faline  matter  fometimes  decrepitates  when  fuddenly  heated, 
oviing  to  an  excefs  of  the  muriatic  falts  :  of  thefe  laft  it  may 
be  obfcrvcd,  that  the  muriat  of  potafli  is  in  general  the  moll 
prevalent,  and  is  eafily  diftinguiflicd  from  the  muriat  of  foda, 
by  its  cryftallifing  in  fomc  degree  by  cooling,  and  by  its 
affording  cream  of  tartar  on  the  addition  of  acid  of  tartar. 

In  recent  uiinc  the  ammonial  falts  bear  a  ver\^  fmall  pro- 
portion ;  but  when  it  has  become  ftale  or  putrid,  they  are 
much  more  abundant.  The  phofphat  of  anmionia  is  the 
principal,  although  we  have  likewife  met  with  the  muriat 
of  ammonia. 

(A.)  The  lithic  acid  and  phofphat  of  lime  are  generally 
depofited,  at  leaft  in  a  great  meafure,  after  the  urine  has  be- 
come cold  and  flood  for  fome  time  :  the  quantity  of  the  firft 
varies  exceedingly,  but  that  of  the  laft  we  have  found,  for 
tlie  moft  part,  nearly  the  fame,  the  proportion  being  about 
I  grain  to  2  ounces.  Thefe  fulvltances  may  be  eafily  diftin- 
guilhed,  by  diflblving  them  in  twice  their  weight  of  nitrous 
acid,  diluted  with  a  little  water,  and  evaporating  to  drynefs ; 
the  dry  mafs  when  hot  will  affume  a  beautiful  deep  rofe  or 
crimfon  colour,  when  the  lithic  acid  is  prefent,  but  will 
continue  white  if  heated  even  to  rednefs,  or  have  only  a 
flight  greenifli  tinge  when  there  is  nothing  but  phofphat  of 
lime.  Their  relative  proportions  may  be  afcertained  by  ex- 
pofing  the  mixed  mafs  for  fome  time  to  a  red  heal  in  a  cru- 
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cible ;  in  which  cafe,  the  htfflc  acid  will  cither  burn  out  OC' 

evaporate,  leaving  the  phofphat  in  a  pure  ftate. 

The  quantity  of  extractive  matter  is  more  variable  than 
that  of  any  other  fubftance — hyfterical  or  crude  urine  (as  it 
has  been  called)  containing  hardly  any,  while  that  of  con- 
coction abounds  with  it.  This  matter  yields,  by  diftillation, 
water  containing  the  carbonat  of  ammonia ;  this  carbonat 
in  a  concrete  itate ;  a  fietid  empyreumatic  oil ;  a  little  phof- 
phorus ;  and  laftly,  a  refiduum  of  animal  coal  difficult  to 
incinerate :  in  ihort,  nothing  more  than  the  ufual  products 
from  animal  fubftances.  If  to  i  oz.  of  this  extract  be  added 
I  oz.  of  the  concentrated  nitrous  acid,  diluted  with  an  equal 
quantity  of  water,  a  violent  efFen'cfcence,  accompanied  with, 
heat  and  the  difengagement  of  nitrous  gas,  will  take  place  : 
when  the  action  has  ccafcd,  and  the  liquor  become  cold,  a 
number  of  fliining  fcale>,  or  cr^ftals,  refembling  the  acid  of 
borax,  will  be  depolitcd,  which,  when  well  dried  on  blotting- 
paper,  will  be  found  to  weigh  from  5  to  7  dr.  or  fometimes 
more,  the  proportion  varying  according  to  the  quality  of 
the  extracL  and  the  method  of  conducing  the  procefs.  The 
figvire  of  thefe  fcales  appears  to  be  that  of  flat  rhomboids  ; 
they  have  a  fmooth  grcafy  feel  when  prefled  between  the 
flno-ers  ;  are  foluble  in  much  greater  quantity  in  hot  than 
cold  water,  and  alfo  in  fome  degree  in  alcohol :  although  re- 
peatedly walhed  with  this  fluid,  and  dried  on  blotting-paper, 
theyftill  retain  acid  properties,  and  firongly  redden  the  fyrup 
of  violets;  they  are  readily  taken  up  by  the  fulphuric  and 
muriatic  acids  w  ithout  commotion ;  but  with  the  nitrous 
acid  thev  produce  a  kind  of  efiervefcence,  and  form  veiy  fo- 
luble neutral  faits,  whofe  properties  have  not  been  fufficiently 
examined.  Their  folution  in  water  does  not  precipitate  lime- 
water,  nor  the  muriats  of  lime  or  barytes,  nor  the  nitrats  of 
fllver  or  mercun,-,  in  any  fenfible  degree,  nor  has  it  any  effeft 
upon  the  lulphat  of  iron  or  acetite  of  lead;  they  do  not, 
therefore,  contain  pholphoric  or  oxalic  acid  :  when  thrown 
upon  a  red  hot  iron;^  they  melt  and  evaporate  in  white 
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hnokc,  leaving  a  very  fmull  quantity  of  a  charry  rcfiduuin, 
l)y  no  means  difficult  to  inchierate ;  but,  when  cxpofed  to 
an  intcnfe  heat,  they  burn  with  a  reddidi  flame  and  a  kind 
of  detonation  fomewhat  fimilar  to  nitrat  of  ammonia. 

From  thcfe  experiments  it  would  appear  that  this  fub- 
Ilance  is  an  animal  acid  hitherto  unknown,  and  vvhofe  bafis 
cxifts  in  this  extractive  matter. 

We  fkall  now  briefly  mention  the  cflefts  produced  by 
certain  re-agents  on  the  urine,  when  in  a  healthy  flale,  and 
likewife  when  altered  by  fome  morbid  difpofitions  of  the 
body. 

Pure  ammonia  and  the  fixed  alkalies,  dropped  into  healthy 
recent  urine,  produce  a  flight  cloud,  which,  on  examination, 
will  be  found  to  confifl;  principally  of  phofphat  of  lime; 
about  3  gr.  may  be  obtained  in  this  way  from  4  oz.  of  urine. 
Lime-water  likewife  throws  down  a  precipitate  which  is 
much  mort  copious,  for  reafons  thatmufl:  be  obvious. 

Nitrous  acid,  added  to  healthy  urine,  produces  a  flight 
eflervefcence,  and  gives  it  more  or  lefs  of  a  reddifli  colour, 
but  produces  no  precipitation.  In  fome  difeafcs,  however, 
particularly  general  dropf)'  or  auafarca,  this  re-agent,  when 
dropped  into  the  urine,  produces  amilkinefs,  and  in  fome  in- 
fliances  a  coagulation,  flmiiar  to  what  would  take  place  if 
added  to  the  ferum  of  the  blood.  When  bile  is  mixed  with 
this  fluid,  as  in  jaundice,  the  acid  renders  it  green  :  a  finillar 
effc£t  is  produced  by  the  muriatic,  and  alfo  in  fome  degree 
by  the  fulphuric  acid ;  for  this  purpofe,  however,  the  mu- 
riatic is  to  be  preferred. 

The  principle  of  tan,  or  infufion  of  oak-bark,  deteds  ani- 
mal mucilage  or  jelly,  and  the  quantity  of  coagTilum  thrown 
down  will  in  general  bear  a  certain  proportion  to  the  extrac- 
tive matter.  Four  oz.  of  healthy  urine  aftbrded  in  this  way 
a  precipitate  of  about  4  gr.* 

•  Zegu'in  remarks,  that  in  every  cafe  where  the  aftion  of  the  ftomach 
and  organs  of  digeftion  is  much  impaired,  t^iis  ir.fufion  produces  a  co- 
pious precipitate.     C. 
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The  corrofive  muriat  of  mercury  is  a  \cxy  ufeful  re-agent, 
as  it  has  no  immediate  effe^l  upon  recent  healthy  urine ;  but' 
in  every  cafe  of  incj-eafed  aftion  of  veflels,  more  particularly 
of  the  inflammable  kind,  a  greater  or  lefs  milkrnefs,  and  a 
whitifli  precipitate,  is  inftantly  produced;  it  likewife  in  fome 
degree  coagulates  dropfical  urine. — Effects  fomewhat  fimi- 
lar,  although  not  fa  ftriking,  are  produced  by  alum. 

The  muriat  of  barytes  detects  the  phofphoric  falts.  Four 
oz.  of  healthy  urine  yield  with  this  re-agent  a  precipitate 
of  13  gr.  equivalent  to  about  34  or  25  gr.  of  microcofmic 
fait,  confifting  of  fucb  a  mixture  of  the  phofphats  of  foda; 
and  ammonia  as  are  ufually  met  with  in  the  uririe.  This 
fubltance  will  therefore  Ihew  when  thefe  falts  are  deficient, 
or  in  too  great  a  quantity.  The  fulphat  of  iron  has  a  fimilar 
effect,  but  is  not  fo  certain,  as  any  little  excefs  of  acid  might 
prevent  the  feparation  of  the  phofphat  of  iron. 

The  nitrats  of  mercury  and  lilver  are  decompofed  by  the 
phofphoric  and  muriatic  falts,  and  likewife,  in  fome  degree, 
by  the  extractive  mattery  they  can,  therefore,  be  but  of 
little  ufe  as  re-agents. 

The  acetite  of  lead  is  decompofed  by  the  muriatic  and 
phofphoric  falts  :  with  the  laft  it  forms  an  infoluble  preci- 
pitate; but  the  muriat  of  lead  maybe  difl!blved  by  18  of 
20  times  its  weight  of  hot  wat<?r.  This  circumftance  alTords 
a  ready  method  of  determining  their  relative  proportions; 
for,  if  we  precipitate  a  given  quantity  of  urine  by  this  fub- 
ltance, dry  the  precipitate,  and  then  digefl  it  in  30  times  its 
weight  of  diftilled  water,  what  remains  muft  be  phofphat  of 
lead,  and  the  quantity  taken  up  will  indicate  the  proportioii- 
of  muriat  of  lead.  Four  oz.  of  healthy  urine  treated  in  this 
way  yield  a  precipitate  of  31  gr. ;  this  being  digefted  in  dif- 
tilled water,  7  gr.  were  taken  up,  the  remaining  ^4  gr. 
were  found  to  be  phofphat  of  lead,  equivalent  to  33  or  24 
gr.  of  microcofniic  fait,  as  was  determined  directly  by  expe- 
riment. 

It. 
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It  mufl  be  obfervedj  that  the  urine  employed  in  thefe 
irials  (liould  be  recent,  and  not  kept  for  any  length  of  time, 
»is  it  is  well  known  that  ammonia  is  foon  produced^  which 
would  render  the  refults  extremely  uncertain.  It  was 
thought  proper  to  give  the  quantity  of  precipitate  thrown 
Ao\w\  by  the  principal  re-agents,  when  added  to  healthy 
urine ;  for  by  this  means  wc  fluiU  be  better  enabled  to  de- 
left any  remarkable  deviation  from  the  healthy  Itandard. 
The  quantity  of  four  ounces  was  conceived  to  be  the  mofl 
convenient,  as  in  many  cafes  we  might  not  be  able  to  pro- 
cure more,  aaid  a  lefs  quantity  could  only  aflbrd  uncertain 
refults. 

Upon  the  whole,  therefore,  we  would  obfcrvc,  that  the 
proportion  of  extraftive  matter  may,  in  Ibme  mcafure,  be 
determined  by  an  infufion  of  oak  bavk,  or  rather  Efalls;  the 
quantity  of  phofphoric  falts  by  tlie  muriat  of  barytes,  or 
acctite  of  lead  ;  that  of  the  muriatic  falts  by  the  latter  fub- 
ilance  ;  the  proportion  of  phofphat  of  lime  by  pure  ammo- 
nia, or  any  of  the  alkalies,  and  the  lithic  acid  by  the  pro- 
cefs  already  dcfcribcd.     (See  A,) 

In  morbid  Hates  of  the  urine,  the  coagulable  part  of  the  fc- 
rum  is  detefted  by  the  nitrous  acid,  and  even  by  heat ;  bile 
by  the  nitrous  or  muriatic  acids  j  and  the  condition  of  urine 
accompanying  rheumatifni  and  other  inflammatory  com- 
plaints by  the  corrofive  muriat  of  mercury,  and  fometin:es 
by  alum.  With  regard  to  fugar  which  is  met  v.ith  in  dia- 
betes, the  different  methods  of  dt-tecling  it  have  been 
already  fully  explained*  :    wc  would  only  further  propofc, 

when 

•  In  confirmed  diabetes  the  urine  is  fwcet  to  t.he  taftc.  In  one  cafe  "  Mr. 
Cruickfiiank  took  36  oz.  troy  weight  of  urine,  and  it  yi<^l''Ld  l,y  evapora- 
tion 3  oz.  I  dr.  of  I'accharinc  cxtraft,  of  the  appearance  of  irioLifiis,  but 
thicker,  having  nearly  the  confiftencc  of  wax,  and  fomewhat  tenacious. 
If  the  whole  of  the  day's  urine  had  been  evaporated,  it  would  (at  the  lame 
rate)  have  yielded  about  29  oz.  an  aftonifliiiig  quitntiiy  to  be  t'cimtd  and 
fcpc^ratcd  daily  from  the  l\i>cm.     By  (landing  ia  :he  air  it  became  inoiit, 
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when  the  quantity  of  faccharhie  matter  is  but  fmall,  that 
the  extra6t  obtained  by  careful  evaporation  flioukl  be  treated 
with  twice  its  weight  of  nitrous  acid,  and  the  whole  reduced 
by  evaporation  to  a  very  fmall  compafs  :  when  this  has  be- 
come cold,  the  cryftals  formed  fhould  be  carefully  exa- 
mined. If  we  perceive  nothing  but  fmall  cubes  or  rhom- 
boids, we  may  be  certain  that  no  oxalic  acid  has  been  pro- 
duced ;  but  if,  along  with  thefe,  we  fhould  obferve  (lender 
needles  or  prifms,  thefe  {hould  be  carefully  feparated,  dried 
on  blotting-paper,  and  thrown  into  lime  water  :  if  a  pre- 
cipitate is  formed,  it  muft  either  be  from  phofphoric  or 

oxalic 

and  of  nearly  the  confiftence,  fmell,  and  appearance  of  treacle.  Treating 
fome  of  this  extract  with  the  nitrons  acid,  he  procured  the  faccharine  or 
oxalic  ac'dj  and  with  a  fmailer  portion  of  the  acid  it  produced  a  fub- 
ftance,  which,  in  refemblance  and  fmell,  could  not  be  diftinguifhed  from 
honey."  In  another  cafe  36  oz.  of  diabetic  urine  yielded  3  oz,  i  dr. 
10  gr.  of  refiduum,  aj^parently  more  faccharine  than  the  above,  but  having 
the  other  rel'emblances.  Treating  it  with  the  nitrous  acid  it  gAvt  the  fame 
refult.  A  quantity  of  the  fame  refiduum  was  expofed  to  heat  in  a  retort  : 
the  firft  produft  was  evidently  acid,  but  on  the  addition  of  potafh  the 
fmell  of  ammonia  could  be  perceived — the  laft  matter  was  manifeftly  al- 
kaline, and  mixed  with  a  little  empyreumatic  oil.  The  ammonia  did  not 
come  over  in  a  difengaged  form  until  the  bottom  of  the  retort  became  red 
hot,  and  the  quantity  on  the  whole  was  very  fmall. 

"  In  order  10  afccrtain  how  far  the  faccharine  matter  produced  in  dia- 
betes refcmbled  that  fecrered  in  the  breafts  of  animals,  the  following 
experiments  v.  ere  made  by  Mr.  Cruicklhank : 

"  Two  drachms  of  cryfta.'iifed  fugar  of  milk  were  treated  with  12  dr, 
of  the  concentrated  nitrous  acid,  diluted  with  one  oz.  of  water:  after  pro- 
per evaporation  the  liquor  was  fuflfered  to  cool,  when  a  mafs  of  cryftals, 
mixed  with  a  white  powder,  was  depofited  :  thefe  being  feparated  and 
dried  on  blotting  paper,  amounted  to  58  gr. ;  about  6  dr.  of  hot  diftilled 
water  were  then  added,  upon  which  the  cryftals,  confifting  of  oxalic  acid, 
were  difiblved,  and  the  white  powder  fell  to  the  bottom.  The  clear  liquor 
being  decanted,  the  remainder  was  thrown  into  a  filter,  and  by  this  means 
the  powder  obtained  in  ?  feparate  ftate,  which  when  dried  on  blotting- 
paper  amounted  to  10  grains.     This  was  found  to  have  all  the  properties 

cf  faccholaflic  acid,  as  defcribed  by  Scheeie. 
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Oxalic  acid,  and  from  which,  may  in  a  great  mcafure  he 
determined  by  the  appearance  of  the  precipitate :  if  this 
has  the  refemblance  of  flocks,  and  fubfides  llowly,  the  phof- 
phoric  acid  is  the  precipitant ;  but  if  it  has  a  powdery  form, 
and  fubfidcs  quickly,  it  nuUl  be  produced  by  oxalic  acid. 
To  this  mode  we  know  it  may  be  obje<Sled,  that  all  animal 
fubllanccs  yield  more  or  lefs  oxalic  acid  :  but  this  is  by  no 
means  true  to  the  extent  generally  fuppofed ;  for  there  are 
feveral  animal  fubflances,  and  the  extra^ive  matter  of 
healthy  urine  is  one,  from  which  we  have  never  been  able 
to  procure  any  fenfible  quantity  of  this  acid.  Of  the  differ- 
ent parts  of  the  blood,  the  coagulating  lymph  is  the  only 
one  which  yields  it  in  any  remarkable  proportion  ;    and  we 

"  Two  drachms  of  very  fweet  txtra6l  from  diabetic  urine  were  taken, 
and  treated  at  the  fame  time  with  an  equal  quantity  of  nitrous  acid,  and 
under  exaftly  fimilar  circumftances.  The  Hquor  in  this  cafe,  when  pro- 
perly evaporated,  depofued  a  quantity  of  very  tranfparent  cryftals,  but  no 
white  powder:  thefe,when  properly  dried  on  blotting-paper,  weighed  40 
gr.  and,  on  the  addition  of  ()dr.  of  hot  diftilled  water,  were  entirely  dif. 
folved. — The  fame  experiment  was  repeated  with  the  fweet  extra(5ti%-e 
matter  from  the  urine  of  two  other  patients;  the  oxalic  acid  was  procured, 
but  not  theleaft  trace  of  faccholaftic  acid. 

«'  Half  an  ounce  of  honey  was  treated  with  3  oz.  of  nitrous  acid  in  the 
ufual  manner,  and  it  yielded  about  2  dr.  of  pure  oxalic  acid,  but  no  fac- 
cholaftic.  Honey  therefore  differs  eflentiaily  from  the  fugar  of  milk  ; 
and,  indeed,  from  mod  of  its  obvious  properties,  would  appear  to  be  merely 
a  modification  of  cemmon  fugar. 

"  In  the  courfe  of  thefe  experiments  I  found  that  %  dr.  of  pretty  dry  and 
fweet  diabetic  extraft  yielded,  with  12  dr.  of  the  nitrous  acid,  from  4^0 
to  50  grains  of  cryftallifed  oxalic  acid,  being  nearly  tl  e  proportion  which 
may  be  procured  from  an  equal  quantity  of  common  fugar,  if  we  make 
allowance  for  the  water  and  falinc  fubftances.  Upon  the  whofe,  there- 
fore, it  would  appear  that  this  extraftive  matter  does  not  contain  the 
bafis  of  the  faccholaftic  acid — a  circumftance  which  fufficiently  diftin- 
guifhes  it  from  the  faccharine  part  of  the  milk  of  animals;  and  fecms 
to  fliew  that  it  is  nothing  more  than  vegetable  fugar,  if  we  may  be  al- 
lowed the  expreflion,  mixed  with  a  greater  or  lefs  proportion  of  animai 
mucilage."    C. 
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believe  that  the  coagulable  part  of  the  ferum,  when  perfeAly 
pure,  docs  not  afford  it  at  all.  We  (hall  only  further  re- 
mark, that  the  method  by  fermentation,  fo  much  relied 
upon  by  fome,  is  by  no  means  correft. 

From  what  has  been  deli\^red  it  muft  be  evident,  that 
an  attentive  examination  of  the  urine  may  lead  to  ufeful 
conclufions  in  feveral  difeafes. 

In  dropfy,  the  general  difeafe  may  readily  be  diftinguiflicd 
from  that  depending  on  morbid  vifcera,  bv  attending  to  the 
effefts  produced  on  this  fluid  by  nitrous  acid  and  the  cor- 
roiive  muriat  of  mercury.  In  three  cafes  which  we  have 
lately  met  with,  the  tirine  coagulated  not  only  on  the  addi- 
tion of  nitrous  acid,  but  likcwife  by  heat;  and,  in  one  of 
them,  which  proved  fatal  in  lix  weeks,  the  urine  appeared 
to  differ  but  little  from  the  fcrum  of  the  blood,  fo  remark- 
able was  the  coagulation  produced  by  heat  and  acids.  This 
coagulable  ftate,  however,  muft  not  be  confounded  with  that 
produced  by  cantharides  ;  for  we  have  feen  fome  cafes  of 
violent  ftrangury  from  this  cayfe,  where  the  urine  had  the 
appearance  of  hydatids  *, 

In  the  dropfy  proceeding  from  dlfeafed  liver  ra\d  other 
morbid  vifcera,  the  urine  does  not  coagulate  either  by  ni- 
trous acid  or  heat :  it  is  ufually  fmall  in  quantity,  high 
coloured,  and  depofits,  after  ftanding,  a  confiderable  quantity 
of  pink-coloured  fediment.  This  peculiar  fcdimcnt  we  con- 
fider  as,  in  fome  meafure,  characleriftic  of  difealed  or  rather 
fcirrhous  liver.  On  examination  we  found  that  it  conlifteci 
of  a  phofphat  of  lime,  fome  animal  matter,  to  which  its  red 
C:)lour  was  probably  owing,  and  a  little  lithic  acid  ;  this  laft, 
however,  was  in  very  fmall  quantity. 

In  inflammatory  affeftions,  particularly  thofe  of  the 
cheft  and  acute  rheumaiifm,  the  urine,  during  the  aclive 
ftate  of  the  difeafe,  abvays  affords  an  immediate  precipitate 
v\ith    the  corrofive  muriat  of  mercury  or  alum,  and  fome- 

^  1  at  intufion  of  giLs  likew.fc  Cia^uL.tes  this  Jpicies  of  urine. 
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times  with  the  nitrous  acid  •.  when  the  difeafe  takes  a  favour- 
able turn,  this  cflTcci  will  in  a  great  mcafurc  ceafe,  and  the 
lateritious  fediment  make  its  appearance. 

In  fevers,  particularly  fuch  as  are  accompanied  with  a 
flrong  a6tion  of  veflels,  fimilar  phenomena  may  be  obferv- 
ed ;  but  in  this  cafe  the  lateritious  fediment,  which  never 
fails  to  make  its  appearance  at  the  crifis  or  abatement  of  the 
difeafe,  is  much  more  remarkable  and  conftant;  and  the 
nitrous  acid,  when  added  to  the  urine  before  the  depofitioa 
takes  place,  gives  it  a  pretty  deep  red  tinge. 

In  gout,  too,  the  termination  of  the  paroxyfms  is  mofl: 
perfectly  indicated  by  a  copious  lateritious  fediment ;  and 
when  this  fuddenly  disappears,  and  the  urine  at  the  fame 
time  affords  a  precipitate  with  the  muriat  of  mercury,  a 
frefli  attack  or  rclapfe  may  be  expefted.  We  have  gene- 
rally found  this  fediment  to  be  compofed  of  lithic  acid, 
phofphat  of  lime,  and  fome  peculiar  animal  matter  but 
little  foluble  in  water :  it  has  by  feme  been  fuppofed  to 
confift  entirely  of  lithic  acid ;  but  this  for  the  moft  part 
conftitutes  the  fmalleft  part. 

In  jaundice,  a  very  fmall  quantity  of  bile  maybe  detected 
in  the  urine  by  the  nitrous  or  muriatic  acids,  but  more  par- 
ticularly the  latter.  When,  therefore,  the  urine  ceafcs  to 
become  green  on  the  addition  of  thefe  acids,  we  may  infer 
that  the  obftmttion  to  its  palfage  into  the  duodenum  is  re- 
moved, and  that,  confequentl)',  the  ycllownefs  of  the  fkiu, 
3cc.  will  foon  difappear, 

•  The  fpafmodic  affections  that  take  place  in  many  nervous 
complaints  are  immediately  indicated  by  the  urine,  which 
upon  the  approach  of  thefe  will  moft  generally  be  found 
tranfparcnt,  large  in  quantity,  and  abounding  in  faline,  but 
containing  hardly  any  extra6live,  matter.  Similar  appear- 
ances have  been  obferved  to  precede  delirium  in  fevers.  This 
ftatc  may  be  difeovered  by  infufion  of  oak  bark,  with  which 
It  will  hardly  give  any  precipitate,  and  by  the  acctite  of  lead, 
which  will  produce  a  very  copious  one. 

In 
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In  fcun-v^,  and  fome  other  putrid  difeafes,  as  they  have 
been  called,  ^ve  make  no  doubt  the  appearances  and  proper- 
ties of  this  fluid  are  fufficiently  remarkable,  and  we  would 
recommend  it  to  be  examined  by  thofe  who  may  have  op- 
portunities. 

Can  internal  ulceration  and  fuppuration  be  deteAed  In 
this  way  ?  In  fome  difeafes  of  the  abdomen,  accompanied 
with  tumefaction,  the  urine  has  been  met  with  of  a  white 
colour,  as  if  mixed  with  pus  5  and  in  a  few  inftances,  when 
tliis  change  has  taken  place,  the  enlargement  has  fuddenly 
fubfided. — Was  this  colour  owing  to  pus?  and,  if  fo,  was  the 
pus  taken  up  by  the  abforbents,  or  was  it  carried  off  by  the 
kidnevs,  in  confequence  of  fome  direct  morbid  communi- 
cation ?  In  children  fubjcft  to  worms,  the  urine  has 
likewife  been  obferved  to  have  at  times  a  white  colour; 
and  this  has  been  fuppofed  to  proceed  fomehow  from  the 
chyle.  This  peculiar  appearance  is  not  to  be  confounded 
with  what  takes  place  in  local  affeftions  of  the  kidneys  and 
bladder,  where  it  alfo  occurs,  but  is  fufficiently  underftood. 
We  have  had  no  opportunity  of  examining  this  kind  of 
urine,  and  carmot,  therefore,  give  any  fatisfaftory  account 
of  it. 

We  have  thrown  out  thefe  imperfed  hints,  merely  with  a 
view  to  induce  others  to  pay  fome  attention  to  a  fubje(^ 
which  has  of  late  been  much  neglefted,  but  which,  in  our 
©pinion,  is  capable  of  affording  great  affiftance  in  the  invel- 
tigation  and  cure  of  many  difeafes. 
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ProftJ/brBhVMEiiBACH.  From  ProfcJ/or  Voigt's  Ma- 
gazinfiir  den  neuelleu  zulland  der  Naturkundc.  Part  IT, 
1798. 


I 


T  has  beenaflerted  of  many  animals,  both  wami  and  cold- 
blooded, and  particularly  of  different  fnakes,  poifonous  as 
well  as  harnilefs,  in  the  old  f  and  new  world  X,  that  even 
when  at  fome  diftance  from  other  animals,  efpecially  thofe 
which  ferve  them  as  food,  they  have  fuch  a  fafcinating  power 
over  them,  that  they  are  forced  to  approach  themjuft  in  the 
lame  manner  as  if  attrailed  by  them. 

The  rattle-fnake  has  been  particularly  celebrated  on  ac- 
count of  this  property,  which  has  been  denominated  its  faf- 
cinating power ;  and  naturalifts  have  endeavoured  to  explain 
it  on  the  following  principles.  Many  fuppofe  that  the  fmal! 
birds,  fquirrels,  &c.  which  have  been  feen  to  fall  from  the 
branches  of  trees,  as  it  were  fpontaneoufly,  into  the  mouth 
of  the  rattle-fnake,  muil  have  been  previoufly  bitten  by  the 
fnake;  and  that,  weakened  by  the  activity  of  the  poifon,  they 
were  incapable  either  of  flying  away  or  of  remaining  longer 
on  the  tree.     Some,  fuppofe  that  the  rattle-fnake,  under  cer- 

•  A  Memoir  concerning  the  fafcinating  Faculty  vhich  has  been  afcribed 
to  the  Rattle  Snake  and  other  American  Serpents.  By  Benjamin  Smith 
Barton,  M.D.  and  ProfelTor  of  Natural  Hiftory  and  Botany  in  the 
Univerfity  of  Penfylvania.     Philadelphia,  1796.     70  pages  Svo. 

f  M.  le  Vaillant  fays,  in  his  New  Travels  into  the  interior  Parts  of 
Africa,  that  the  fafcinating  power  of  many  ferpents  is  generally  believed 
by  the  Hottentots,  as  well  as  by  many  of  the  Negroes  and  Moors.     B. 

X  Dr.  Parton  fays,  page  19,  that  he  never  found  any  traces  of  this  af- 
fertion  among  the  Indians  of  South  America.  I  however  remember  to 
have  read  of  a  like  idea  in  the  account  of  many  voyages  to  that  quarter  of 
the  world.  Thus  Dobriflioffer,  for  inftancc,  afierts  in  his  Hiftory  of  the 
Abipons,  that  all  the  Spaniards  and  Indians  in  that  part  of  "Paraguay 
unanimoufly  afcribe  a  like  property  to  the  fnakc  called  amjia/aias.     B. 

tain 
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tain  circum {lances,  emits  from  its  body  a  flupefyinrr  vapour; 
and  that  it  is  this  which  produces  the  cfFecl.  Others  are 
laid  to  have  remarked  that  this  terrible  animal,  on  fuch  oc- 
cafions,  makes  a  noife  with  the  rattle  in  its  tail,  a  fingularity 
which  exclufively  belongs  to  it,  and  that  there  is  reafon  to 
fuppofe  that  the  whole  charm  is  to  be  afcrlbed  to  the  terror 
produced  by  the  found  of  that  organ.  Againft  thefe  three 
ways  of  accounting  for  this  phenomenon  Dr.  Barton  makes 
the  following  objeftions  :  In  regard  to  the  firft,  the  com- 
mon fymptoms  after  the  bite  of  the  rattle-fnake  are  very  dif- 
ferent from  thofe  which  have  been  remarked  in  fmall  ani- 
mals fuppofed  to  have  been  fafcinated.  Befides,  this  pre- 
tended fafcination  can  be  deftroyed,  and  the  animal  faved,  if 
the  fnake  be  immediately  killed  near  it ;  and  in  the  laft  place, 
this  fo  called  fafcinating  power  is  afcribed  to  many  ferpents 
that  are  not  poifonous,  as  for  example  the  coluber  conJlriBor. 

He  endeavours  to  weaken  the  fecond  mode  of  explanation 
by  remarking,  that  many  obfer^-^ers  have  feen  nothing  of  that 
mephitic  evaporation  of  the  rattle-fnake ;  that  fmall  birds, 
when  enclofed  in  a  box  with  the  animal,  have  remained 
lively  and  well ;  and  that  the  rattle-fnake  often  lies  whole 
days  under  buflies  and  trees,  while  thruflies  and  fly-catchers 
neltle  in  them  without  any  danger*. 

As  Dr.  Barton's  argument  againft  the  third  manner  of 
accountincr  for  this  property  is  particularly  and  folely  di- 
refted  againft  a  pafTage  in  my  Manual  of  Natural  Hiftor\',  I 
ihall  firft  quote  the  paflage  itfelf,  before  I  offer  any  remarks 
on  his  objections. 

"  That  fquirrels,  fmall  birds,  8cc.  fall  down  fpontaneoufly 
from  trees  into  the  mouth  of  the  rattle-fnake,  lying  below 
them,  is  an  undifputed  fa6l,  and  is  the  lefs  furprifmg,  as  the 
like  phenomena  have  been  remarked  in  regard  to  other 
fiiakco,   and  alio  toads,  hav.ks,  and  cats ;  all  of  which,  in 

*  It  is  a  pity  that  Dr.  Barton  did  not  compare  with  his  obfcrvations 
K.?.ims  account  in  the  Swcdifli  Tranfxftions  for  17^2,  and  tl.e  valuable 
ei%  cf  MichaJlis  on  this  fub-cci:  in  the  Gcittipgen  jNI-fgazin    for  January 

certain 
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certain  circumftances,  as  appears,  have  the  power  of  drawuig 
towards  thorn  fniall  animals,  merely  by  fixing  their  eyes 
ftedfaltlv  on  them.  In  regard  to  the  rattlc-fnakc,  this  cfTctl 
is  produced  by  the  rattle  in  its  tail,  the  hiflingnoifc  of  which 
makes  fquirrels,  Sec.  whether  through  curiofity,  miftake,  or 
terror,  feem  to  approaeh  the  animal  as  it  were  fpontanc- 
oufly.  At  any  rate,  I  know  from  the  information  of  intel- 
ligent cve-witncfiibs,  that  it  is  a  common  ftratagcm  of  the 
young  favages  in  America  to  conceal  themfelves  in  the 
buflies,  where  they  imitate  the  hiding  noife  of  the  rattlc- 
fnakc,  and  by  thefe  means  attratt  fquirrels,  which  they  are 
then  enabled  to  catch." 

Dr.  Barton's  objeelions  to  this  paffage  are  as  follows: 
^^  J .  This  fafcinating  power  is  by  no  means  peculiar  to  the 
rattle-fnake."  This  is  literally  what  I  faid  mvfelf,  with  the 
addition,  that  the  effect  is  produced  by  the  rattle.  This  lazy 
animal,  when  lying  on  the  ground,  might  certainly  employ 
that  lingular  organ  for  enticing  animals,  as  well  as  the  ce- 
raftcs  employs  its  horns  for  the  fame  purpofe,  at  leaft  ac- 
cording to  common  report. 

2.  The  author  fays  he  has  been  afTured  bv  fomc  pcrfons 
that  *^  tlic  rattle-faake,  during  the  time  of  its  fuppofcd  fafci- 
nation,  docs  not  employ  its  rattle."  It  is  very  probablv^ 
that  the  cafe  here  may  be  altered  by  clrcumftances.  Dr. 
Barton,  hov>'ever,  was  told  the  contrary  by  other  perfons^ 
A  Mohigan  Indian  informed  him  that  the  rattle-fnake 
tafcinatcs  fquirrels  and  birds  by  means  of  its  rattle;  and  by 
its  noife  can  bring  down  animals  from  trees.  An  inter- 
preter^ who  enabled  him  to  carry  on  a  converfation  with  a 
Choktaw  Indian,  told  him  the  fame  thing ;  and  the  experi- 
ments of  M.  Vofmaer  are  well  knowii. 

3 .  In  regard  to  the  ftratagcm  of  the  favages.  Dr.  Bar- 
ton knows  nothing  of  it;  and  others,  of  whom  he  made 
enquiry,  were  equally  ignorant  on  the  fubje<9;.  He  is  there- 
fore inclined  to  believe  that  I  have  been  impofed  on,  or  that 
this  ftory  perhaps  has  taken  its  rife  from  the  following  cir- 

cumftanee  : 
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cumftance  : — The  young  Indians  place  a  reed  crofs-wife  itt 
tlieir  mouth,  and  by  a  tremulous  motion  of  the  lips  imitate 
tlie  cry  of  young  birds,  by  which  means  they  entice  the  old 
ones,  fo  that  they  can  then  eafily  flioot  them.  In  this 
manner  the  butcher  bird  {lanius  excuhitor),  concealed  in 
the  thickeft  buflies,  imitates  the  cries  of  young  birds,  and 
thus  often  catches  the  old  ones,  who  approach  deceived  by 
the  fmiilarity  of  the  lound." 

As  far  as  I  know.  Dr.  Mead,  about  fifty  years  ago,  when 
controverting  the  idea  that  providence  had  furnifhed  the 
rattle-fnake  with  its  rattle  to  give  warning  to  travellers,  was 
tlie  firft  who  aflerted  that  it  ferves  the  animal  to  terrify 
fquirrels  and  fmall  birds,  which  are  then  fo  ftupefied  by  the 
fight  of  an  enemy  fo  terrible  to  them,  that  they  at  length 
drop  down  and  become  its  prey,  and  that  this  is  what  the 
Indians  call  falcination.  He  himfelf  obfervcd,  that  when  a 
hawk  was  perched  on  a  tree  in  a  garden,  the  fmall  birds  in 
the  laeighbovu'hood  were  fo  ftupeiied  that  they  fluttered 
about  within  a  fmall  circle,  but  w-ere  not  in  a  condition  to 
efcape  from  the  claws  of  the  ravenous  animal.  This  ac- 
cords perfectly  with  what  Dr.  Barton  fjys  himfelf,  in 
general,  that  nature  has  taught  different  animals  what  kind 
-■of  animals  their  enemies  are,  and  that  if  fmall  animals  are 
attracted  by  the  rattle-fnake  it  may  he.  owing  to  fear.  In 
regard  to  the  pretended  cffc6l  of  the  noife  occafioned  by  the 
rattle,  nothing  can  agree  better  than  what  Dr.  Barton  favs 
himfelf  in  regard  to  the  flratagem  of  the  young  Indians  with 
a  reed  in  their  mouth. 

I  fhall  here  obferve,  that  I  obtained  my  information  from 
Major  Gardner,  who,  with  his  family,  refided  many  years 
in  Eafl  Florida..  He  is  a  very  intelligent  naturalift,  an  ac- 
curate obferverj  and  certainly  would  be  very  far  from  im- 
pofing  upon  me. 

Dr.  Barton,  after  endeavouring  by  the  above  obje6lions 
to  refute  the  before-mentioned  three  methods  of  accounting 
for  the  fafcinating  power  of  the  rattle-fnake,  gives  himfelf  a 

fourth 
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fourth  method;  the  fuin  of  which  is,  that  thofe  birds  which 
under  certain  circumftanccs,  as  has  been  afl'ertcd,  flutter 
into  the  mouth  of  the  animal,  are  in  general  thofc  which 
ni'lUe  on  the  ground,  in  hufhes,  or  on  low  trce^,  and  which 
having  eggs  or  young  in  their  nefls,  cxpofe  their  lives 
through  love  for  their  brood  on  the  ap'proach  of  this 
dangerous  enemy. 

With  this  method  of  explaining  the  phenomenon  I  have 
been  acquainted  fmce  1785,  from  the  before-mentioned  Eflliy 
ofMichacTis,  who,  among  many  waysof  folving  the  problem, 
•j.ivcs  the  following  : 

''  Others  believe  that  it  is  owing  merely  to  the  care  of 
the  old  ones  for  their  young,  which  throw  themfelves 
between  the  latter  and  their  enemies,  and  by  thefe  means 
bteome  a  prev  to  them.  One  of  my  friends,  Mr.  David 
Colden,  at  Flufliing,  an  amateur  of  natural  hiftory,  and  fon 
of  Governor  Culden,  wliofe  fervice  to  fcicnee  is  fo  well 
known,  aflured  me  that  he  had  feveral  times  feen  birds 
fafcinated  by  fnaket^,  but  always  found  the  neft  of  the  bird 
tither  with  eggs  or  young  ones  in  the  neiglibourhood, 
which  made  the  fpeclators  give  up  the  idea  of  fafcination. 
Hut,  Mr.  Michaelis  adds,  I  know  fome  inilances  where  no 
iicil  cuuld  be  in  the  .neighbourhood,  and  where,  though 
the  fnake  was  at  firft  at  a  great  dillancc  from  the  bird,  it 
ncverthelefs  fell  towards  it." 

I  would  however  add  another  mode  of  explanation  from 
Dr.  Barton's  work  itfelf,  where  he  affures  us  that  the  refult 
of  his  enquiries,  whether  the  rattle-fnake  creeps  up  trees  or 
not,  induces  him  to  believe  the  latter  to  be  the  cafe.  He 
had  an  opportunity  of  feeing  many  of  them,  but  he  always 
obferved  them  on  the  ground.  They  never  move,  like  the 
mod  part  of  the  other  ferpents,  in  a  fpiral  manner,  but 
ftraight  on ;  and  this  is  the  reafon  why  they  cannot  afccnd 
trees.  The  rattle-fnake  is  alfo  one  of  the  lazieft  of  all  the 
ierpent  tribe ;  under  thefe  circumftanccs  it  fcems  very 
catural  that  fuch  a  lazy  animal  fliould  be  endowed  with  the 
9  fafciiiating 
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fafcinating  power  of  bringing  down  from  trees  fmall  animals, 
which  otherwife  would  have  nothing  to  fear  from  a  fnake 
that  cannot  creep  upwards. 


VI.  Account  of  a  new  JMetbod  to  cure  and  prevent  thd 
Tlague,  as  praSlifed  at  Smyrna.  Publi/hed  by  Count 
VON  BeRchtold.  From  the  Verkundiger,  Nov.  8, 
1798. 

V>OUNT  Leopold  von  Berchtold^  v.ell  known  by 
his  zeal  for  promoting  every  thing  that  can  tend  to  public 
utility,  when  at  Hamburgh,  in  the  month  of  July  laft,  pre- 
fented,  among  other  works,  to  the  fociety  for  improving  the 
arts,  a  fmall  treatife,  written  by  himfelf,  on  the  cure  ancT 
prevention  of  the  plague*.  The  fociety,  in  compliance 
with  the  benevolent  wifti  of  the  author,  have  publifhed  the 
following  extraft  from  it,  which  on  account  of  its  general 
importance  to  mankind,  and  particularly  to  Britain,  as  a 
commercial  nation,  we  hope  our  readers  Avill  thank  us  for 
laying  before  them. 

In  the  preface.  Count  von  Berchtold  pays  a  handfome 
compliment  to  the  humanity  of  Mr.  Baldwin,  the  Englifh 
conful,  who  during  a  long  refidcnce  in  the  Turkifli  empire 
made  very  accurate  obfervations  on  the  nature  of  the  plague, 
and  endeavoured  to  difcover  fome  efficacious  means  of 
guarding  againfl:  that  dreadful  and  deftru6live  fcourgc. 
After  long  labour  he  at  length  found  that  this  efFeft  may  be 
produced  by  olive  oil.  Perfons  infe6led  by  the  plague,  and 
given   over   by   the   phyficians,    were  perfe6lly   cured   by 

♦  The  title  is  as  follows :   Dcfcription  of  a  new  Method   to  cure  and 

prevent  the  Plague,  which  was  employed  with  the  bell  Succcfs  in  t!ie 

KoCpital  or  St.  Anthony  at  Smyrna.     Collefted  in  that  City,  and  pjlliihed 

by  Leopold  von  Berchtold,  Knight  of  the  Military  Order  of  St,  Stephen 

in  Tufcany.     To  be  diftributed  Gratis,  for  the  Benefit  of  thofe   Nations 

which  trade  in  the  Levant,     Vienna,  1 797.    2S  p'ges  cxflavo, 
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Tuol)ing  their  bodies  over  with  warm  oil ;  and  otl\crs  iVjL 
vet  iufeded  were  prcferved  from  it  by  the  lame  means, 
luxperiinents  were  made,  by  Mr,  Baldwin's  defire,  in  the 
hoipital  of  St.  Antliony  at  Smyrna;  and  P.  Luigi  tii 
Pavla*,  chaplain  to  the  hofpital,  who  for  twenty-fcvcn 
years  has  been  of  fo  much  ferviee  during  periods  when  this 
difeafe  prcvaiU^d,  aflerts  that  of  all  the  remedies  he  ever  em- 
ployed, olive  oil  has  been  the  mofl:  effeclual.  The  following 
information,  m  regard  to  the  manner  of  employing  this 
remedy  and  preventive,  was  communicated  to  Count  von 
Berchtold  by  the  above  P.  Luigi. 

This  excellent  cure  for  the  plague  confifts  in  rubbing 
olive  oil,  with  the  ftrongeft  friction,  into  the  whole  body  of 
the  infected  pcribn.  When  the  body  is  thus  rubbed,  the 
pores  being  opened  imbibe  the  oil,  and  a  profufe  pcrfpira- 
tion  takes  place,  by  which  the  poifonous  infeAion  is  again 
thrown  out.  This  operation  muli;  be  performed  tlie  firft  dav 
of  the  infeclion;  and  if  only  a  weak  pcrfpirafion  cnfues,  it 
muft  be  repeated  till  it  is  obfcrved  that  every  particle  of  in- 
fcftion  is  removed,  and  that  the  whole  body  of  the  patient 
is  covered  with  a  profufe  fwcat.  Neither  the  patient's  fliirt 
nor  bed-clothes  mufl  be  changed  till  the  perfpiration  has 

■  Mr,  Howard,  in  his  work,  on  Lazaretros,  pnec  32,  fays:  "  Fra.  Luigi 
de  Pavia,  prior  of  the  hofpital  of  San  Antonio  of  Smyrna,  is  a  native  of 
PaluH,  of  the  order  of  Rccolcts.  He  built  andeftabliflicd  an  hofpital  about 
twenty-fevcn  yenrs  fince,  and  has  arplied  the  whole  of  the  penfion  he  re- 
ceives from  his  family  to  its  benevolent  purpofes.  Patients  of  all  ranks  are 
admitted  without  a  fee  ;  and  what  is  contributed  by  thofe  of  the  better 
fort  is  added  to  the  common  ftock.  He  does  not  pretend  to  any  Jhill  in  me- 
dicine, but  tries  every  plavfible  experip:cnt  ivith  unremitird  atlfHtion,  and 
frequently  performs  the  moft  menial  oflices  himfelf.  Having  been  infcdicd 
himfelf  with  the  plague,  he  made  a  vow  to  attend  one  perfon  at  Icaft,  if  he 
recovered.  His  faccefs  has  induced  him  to  dedicate  the  remainder  of  h's 
life  to  that  fcrvice.  He  has  lately  adopted  i\\t  oiled  /birt  ivitb  frifJion^ 
and  found  it  a  remedy  of  rr.ore  f.equent  nvuil  than  many  others.  He  com- 
putes, with  the  ftriftcft  veracity,  that  of  his  patients  nearly  two  thirds 
have  efcapcd  death."     Eu;t. 

,  Vol.  II.  S  entirely 


258  Kc'u  Method  to^cure 

entirely  ceafed.  The  operation  mult  be  performed  in  a 
very  clofe  apartment ;  and  at  eveiy  feafon  of  the  year  there 
muft  be  kept  in  it  a  fire-pan,  over  which  fugar  and  juniper 
muft  be  thrown,  from  time  to  time,  that  the  vapour  which 
thence  ariles  inay  prbmote  the  perfpiration.  The  vxhole 
body  of  the  patient,  the  eyes  alone  excepted,  muft  in  this 
manner  be  anointed,  or  rather  rubbed  over  with  the  greateft 
care. 

In  the  fpacc  of  a  year  I  remarked  that  this  operation,  if 
not  employed  too  late,  was  attended  with  the  moft  wonder- 
ful effcft.  If  it  be  delayed  till  the  nervous  fyftem  of  the 
patient  is  attacked  by  the  difcafe  and  the  blood  corrupted, 
after  which  a  decompofition  of  it  follows,  the  remedy  is  of 
no  avail,  and  the  patient  muft  fall  a  victim.  The  operation, 
therefore,  muft  be  performed  as  foon  as  the  fmalleft  lymptom 
of  infection  is  remarked.  In  cafes  where  perfpiration  was 
flow,  I  have  endeavoured  to  promote  it  bv  making  the  patient 
•drink  tea  of  elder  flowers  w'ithout  fugar,  from  which  I  have 
feen  the  happieft  effects. 

To  the  above  rules  Count  von  Berchtold  adds  the  fol- 
lowing remarks  by  way  of  illuftration  :  i.  The  operation  of 
rubbing  in  the  oil  muft  be  performed  bv  means  of  a  fpongfe, 
and  fo  fpced^ly  as  not  to  laft  more  than  about  three  minutes. 
■1.  The  interval  between  the  firft  and  the  fecond  rubbing,  if 
a  fecond  be  neceftary,  muft  be  determined  by  circumftances, 
as  the  fecond  muft  not  be  performed  till  the  firft  perfpiration 
is  over,  and  this  will  depend  on  the  conftitution  of  the  pa- 
tient. If  any  fweat  remains  upon  the  fkin,  it  muft  be  wiped 
off  with  a  warm  cloth  before  the  fecond  rubbing  takes  place. 
This  ftrong  friction  with  oil  may  be  continued,  for  feveral, 
days  fucceflively,  until  a  favourable  change  is  remarked  in 
the  difeafe ;  after  which  the  rubbing  may  be  performed  in  a 
more  gentle  manner.  The  quantity  of  oil  requifite  each 
time  cannot  be  determined  v/ith  accuracy ;  but,  in  genera);^ 
a  pound  may  be  fufficient.  The  pureft  and  frcfticft  oil  is  the 
beft  for  this  operation  :  it  oiuft  not  be  hot,  but  only  luke- 
warm. 
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wami.  The  bread  and  privities  nuift  be  rubbed  foftly.  In 
a  cold  clinulc  Inch  as  ours,  thofi-'  parts  (july  into  w  iii'  h  llic 
oil  is  rubbed  nuift  be  expoied  nuked.  Ihe  other  parts  mult 
be  co\ered  with  warm  clothing;.  In  this  manner  each  part 
of  the  body  mull  be  rubbed  wiih  oil  in  fuceeflion,  as  quiekly 
as  poflible,  and  be  then  inftanlly  covered.  If  the  patient 
has  boils  or  buboes,  they  mull  be  rubbed  over  gently  with 
the  oil  till  they  can  be  brought  to  fuppurate  bv  means  of 
emollient  plallers.  The  pcrfons  who  attend  the  patients  to 
rub  in  the  oil  muft  take  the  precaution  to  rub  themfelvea 
over  in  the  like  manner,  before  they  engage  in  the  operation. 
Thev  mull,  if  polfible,  avoid  the  breath  of  the  patient,  and 
not  be  under  any  apprehcnfions  of  catching  the  infeclion. 

P.  Luigi  theufavs  :  In  order  to  prevent  the  patients  from 
loling  their  llrcngth,  I  prelcribed  for  them,  during  four  or 
live  days,  foup  made  of  vermicelli  boiled  in  vinegar  without 
fait.  I  gave  them  fix  or  feven  times  a  day  a  fmall  fpoonful 
of  prefeiTcd  four  cherries;  prcfcrv'ed  not  vvith  honey,  but 
with  fagar,  as  the  former  might  have  occafioned  a  diarrhoea. 
When  convinced  tliat  the  patients  were  getting  better,  I  ufu- 
allygavc  them  the  fifth  morning  a  cup  of  good  Mocha  collee, 
with  a  piece  of  toafi;ed  bifcuit  {bifcotto)  prepared  with  fugar, 
and  I  doubled  the  latter  according  to  the  llrcngth  and  im- 
provement of  my  patients. 

At  dinner  and  fupper  I  allowed  them  for  15  or  20  days 
nothing  but  rice  or  vermicelli  boiled  in  water.  After  that 
period,  I  incrcafed  the  quantity  of  bread  in  proportion  to 
their  appetite.  In  fummer  they  had  foup  made  of  fmall 
pompions,  and  of  herbs  in  winter,  without  any  other  addi- 
tion than  a  little  oil  of  almonds.  I  gave  them  alio,  according 
to  their  condition,  either  fomc  oranges  or  a  very  ripe  pear, 
boiled  if  in  winter,  and  as  much  toaftcd  bread  as  might  enable 
them  to  digell  their  food  cafily  and  leave  them  fomc  appetite 
remaining.  After  the  thirtieth  or  thirty-fifth  day  I  allowed 
them  morniuff  and  evening  foup  made  from  a  fowl  or  neck 
of  lamb  J  but  I  did  not  allov.-  them  flefii  till  after  the  fortieth 
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(lav,  left  it  might  occafion  indigeftion,  which  is  very  danger- 
ous and  often  mortal  in  this  ditorder,  and  give  rife  to  a  new 
brcaking-oiit  of  peftilential  boils.  After  the  fortieth  day  I 
allowed  them  to  eat  boiled  as  well  as  roafted  veal,  and  to 
drink  moderately  of  winej  but  I  recommended  to  them  to 
abftain  from  fifli,  falted  provifions,  pork,  four  fruits,  and,  in 
general,  every  thing  that  either  by  quantity  or  q^uality  might 
occafion  indigcftion. 

This  reo-imcn  has  been  the  refult  of  obfervations  made  in 
the  courfe  of  twenty-feven  years,  during  which  I  have  at- 
tended patients  attacked  by  the  plague.  It  has  been  ap- 
proved by  the  ablcft  phyficians ;  and  long  experience  has 
flicwn  that  it  ie  cKe  bell  calcinated  to- guard  againft  the  dan- 
gerous confcqucnces  of  this  horrid  difeafc, 

Accordinsf  to  the  accounts  of  Mr.  Baldwin,  amoncf  the 
thoufands  who  died  of  the  plagiae  in  Upper  and  Lower  Eg\'pt, 
there  was  not  one  pcrfon  who  had  been  employed  in 
carryinT  oilj  from  which  I  concluded  that  oil  muft  alfo  be 
a  prefervative  againft  it.  I  therefore  put  in  practice  thi* 
idea  m  regard  to  all  thofe  pcrfons  who  were  infected  without 
knowing  it,  and  I  always  found  it  infallible  in  its  effefks,  a* 
will  appear  from  the  following  (Iriking  proofs  r — In  the  year 
1793,  twenty-one  Venetian  failors  refided,  day  and  night, 
for  live  davs,  with  three  perfons  ill  of  the  plague,  who  after- 
wards died,  and  prefcr\'ed  themfelves  from  infection  byofterr 
rubbino-  with  oil  in  the  manner  above  directed.  The  fame 
year  three  Armenian  families,  one  confifting  of  thirteen,  the 
fecond  of  eleven,  and  the  third  of  nine  perfons,  remained 
with  fomc  of  their  relations  ill  of  the  plague  ',  and  though 
they  lay  in  the  fame  apartment  with  them,  according  to 
their  cuflon>,  and  even  in  the  fame  bed,  and  held  the  fick  in 
their  arms,  none  of  them  were  attacked  bv  tRe  difeafe,  be- 
caufe,  in  confequcnce  of  my  advice,  they  daily  rublx;d  their 
bodies  over  with  oil.  In  the  year  1794,  a  healthy  poor 
"woman  attended  thirteen  perfons  ill  of  the  plague ;  remained 
with  thiiOA  day  and  night,  and  yet  was  prefervcd  from  this 
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hovrid  difcafc  by  anointing  herfcif  with  oil.  The  fame  year 
two  pcrfons  attacked  by  the  plague  remained  fcveral  days  in 
the  fame  houfe  with  the  nunierous  family  of  M.  Natal6 
Pezcr,  a  Kagufan ;  but  the  family  employed  oil,  as  above 
iiicntioned,  and  were  perfectly  free  frona  infection. 

In  a  word,  this  wonderful  prcfcrvative  has  f&  much  re- 
putation at  Smyrna,  that  almofl  all  the  inhabitants,  though 
perfeclly  found,  when  the  imfortunatc  infeftion  makes  its'-- 
appearance,   immediately  iecurc  thcmfelvcs  againli  it  by  re- 
peated rubbing  with  oil. 

When  this  operation  is  ufcd  as  a  preventive,  It  is  not 
ncccfl'ary  that  it  fliould  be  performed  in  the  fame  manner  as 
on  thole  infeCled.  As  it  is  not  done  for  the  purpofe  of  pro- 
moting perfpiration,  but  merely  to  prevent  the  infection 
/rom  penetrating  through  the  pores,  it  is  not  requifitc  that  it 
fhould  be  performed  wiih  the  fame  fpccd  as  when  for  cumng 
ihe  diforder;  nor  is  it  neeeflary  to  -abftain  from  flefli  and  to 
«fe  foups  ;  but  it  will  be  proper  to  ufe  onlv  fowls  or  vx^al  for 
ten  or  twelve  days  boiled  or  roal^ed,  without  any  addition  or 
icafoning  (condimcyitoj .  in  the  lad  place,  it  will  be  iwecf- 
fary  to  guard  againft  fat  and  indigefliblc  food,  and  fueh 
^icjuors  as  might  pat  in  motion  or  inflame  thx:  mafs  of  the 
Llood. 

Careful  and  repeated  rubbing  of  tlx;  wliole  body  with 
oil  prevents  the  breaking  out  of  new  boils,  which  often 
•take  place  after  the  oij  has  been  firft  ufcd.  The  oil  nuift  be 
applied  as  foon  as  poffible  after  the  infetiti^jn  h-as  been  com- 
auunieated  :  if  omitted  for  four  or  fivedavs,  it  wi»l  be  of  no 
effect.  Diarrhoea  in  this  difeale  is  a  fymptom  of  death,  and 
<Uffieult  to  be  cured ;  but  the  editor  adds,  in  a  note,  that 
Father  Luigi,  by  the  ufe  of  oil,  was  enabled  to  recover  four 
perfous  who  had  been  already  attacked  l)y  it.  The  abim- 
*lant  perfpiration  produced  by  the  oil  not  only  prevents  new 
buboes  from  breaking  out,  but  in  a  few  days  brings  thofe 
which  have  appeared  to  fuppuratifn,  or  makts  thcni  vanilh 
cntirelv. 
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In  the  courfe  of  five  years,  during  which  fri6tion  with  oil 
was  employed  in  the  hofpital  at  Smvrna,  of  250  perfons  at- 
tacked hy  the  plague  the  greaier  part  were  cured ;  and  this 
would  have  been  the  cafe  with  the  relt  had  thev  not  neglect- 
ed the  operation,  or  had  it  not  been  employed  too  late  after 
their  ncrvotis  fyfteni  had  been  weakened  by  the  difeafe  fo  as 
\o  render  them  incurable.  Immenfe  numbers  of  people 
have  been  prcferved  from  the  effects  of  this  malady  by  the 
above  means ;  and  of  all  thofe  who  have  anointed  them- 
felves  wiih  oil  and  rubbed  it  well  into  their  bodies,  not  one 
has  been  attacked  by  the  plague,  even  though  they  ap- 
proached perfons  already  infefted,  provided  they  abftained 
from  hea\7  and  indigeftible  food. 

The  above  account  of  P.  Luigi  is  accompanied  with  feve- 
ral  atteltations  of  the  efficacy  of  oil,  both  as  a  cure  and  a 
preventive,  figned  by  B,  Giraud  the  Imperial  conful,  and 
F.  Merry  the  Englifli  coiiful,  at  Smyrna, 

\Ve  are  informed  by  Count  von  Berchtold,  that  this  me- 
thod of  cure  is  at  prefent  employed  witli  the  belt  effects  in 
Kgypt,  Conftantinople,  and  Wallachia;  and  that  great  care 
has  been  taken  to  make  it  generally  known  both  in  the  Eaft 
and  in  thofe  countries  that  c^rry  on  trade  in  the  J.evant. 

This  important  difcovery,  which  does  fo  much  credit  to 
our  countryman  Mr,  Baldwin,  defcr\-es  the  ferioug  confide- 
ration  of  all  medical  men  ;  for,  if  olive  oil  has  been  found 
efficacious  in  curing  or  prcferving  againft  one  Ipccics  of  in- 
fection, it  is  not  abfurd  to  fuppoic  that  the  fame,  or  other 
Kinds  of  oil,  might  i)e  productive  of  much  bcjiefit  in  other 
malignant  infectious  difcafcs.  AVe  hope  foon  to  hear  of 
fome  trial  being  made  with  it  in  this  country.  Would  it 
be  of  any  fcrvice  in  the  yellow  fever^  fo  prevalent  in  the 
wcftcrn  world  ? 
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VIT-  Exd7nhtatlon  of  the  Expcr'imcnls  and  new  Ohfir'vn lions 
ofG.  Pearson,  M.D.on  Human  Urinary  Concretions'* 'y 
and  a  Comparifon  of  the  Rcfults  obtained  by  that  Chemijl 
iL'ith  thofe  of  SciiEELE,  Bergman,  and  fame  rf  the 
French  Chemifh.  By  C  FouRCUOV.  From  Annales 
dc  Chimic,  Fol.  XXKII. 
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R.  George  Pearfon,  an  Engllfli  cbcmift,  well  known  by 
his  very  ufeful  labours,  and  particularly  his  ingenious  expe- 
riments on  the  decompofition  of  the  carbonic  acid,  in  his 
Experiments  and  Obfer-vations  tending  to  Jhetv  the  Covipo- 
fition  and  Properties  of  Urinary  Concretions,  infertcd  in  the 
Philofophical  Tranfa6lions  for  1798,  endeavours  to  prove 
that  the  calculi  of  the  human  bladder  are  compofed  of  a 
particular  matter  hitherto  not  well  known  to  chemifts ; 
which  Scheele,  according  to  his  opinion,  ncglefted  to  fludy, 
and  which  he  calls  the  uric  oxyd.  As  this  conclufion  tends 
to  overturn  completely  the  difcovery  of  the  illuftrious  Swede, 
confirmed  by  Bergman,  refpe6ting  the  acid  of  the  human 
urinary  calculus,  and  the  refult  of  very  numerous  experi- 
ments which  I  fince  made  on  that  animal  concretion,  (a  re- 
fult which  ferved  to  confirm  in  many  points  the  firft  data  o'"' 
Scheele,  according  to  which  the  exprcffion  of  lithic  acid  had 
been  adopted  in  the  new  nomenclature,)  I  thought  it  my  duty 
to  examine  with  particular  care  the  long  diflertation  of  Dr. 
Pearfon.  I  was  bcfidcs  induced  to  do  fo  by  the  lively  inter- 
cfl:  which  it  is  pretty  generally  known  I  take  in  every  tiling 
that  regards  the  analyfis  of  animal  fubftances  ;  and  the  more 
fo  at  prefent,  on  account  of  the  refcarches  rcfpe£ling  urine 
on  which  I  and  Cit.  Vauquelin  have  been  for  feveral  years 
employed.  Inftead  of  finding  ourfelves  anticipated  on  this 
fubjcft  by  Ais  able  Englifli  chemift,  I  was  not  a  little  afto- 
niflied  to  difcover  in  his  diifertation  a  great  number  of  afler- 

*  For  Dr.  Pearfon 's  paper  on  this  fubjcft,  fee  Philofoph.  Mag.  vol.  ii. 
p.  jS  and  130. 
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tions  and  fafts  which  (licw,  that  the  author  fcoms  not  i(*- 
have  accurately  comprehended  the  labours  of  Schcele,  and 
that  he  I'ccms  to  have  overlooked  the  refearches  which  I 
publidied  on  the  lame  fubjectj  tliough  he  quotes  mc  in  re- 
gard to  foine  facls,  but  only  as  one  of  thofe  who  may  be 
confidered  as  alniofl  a  Itranger  to  the  objc6l  which  he  had 
in  view.  It  alfo  appears  to  me,  that  the  experiments  he 
made,  inftead  of  contradicting  the  facts  obferved  by  Scheele 
ana  myfelfj  and  the  confequcnces  I  have  thence  deduced  in 
regard  to  the  nature  of  urinary  concretions,  are  rather  cal- 
culated to  confirm  them. 

What  I  mean  to  cftablifli  in  this  memoir  requires,  ifl. 
That  I  Ihould  give  an  exact  account  of  Dr.  Pearfon's  experi- 
ments :  2d,  That  I  compare  with  his  rcfults  the  fa6ls  ob- 
ferved by  Scheele  and  Bergman  J  and  that  I  add  to  them 
thofe  which  I  obferved  myfelf :  and,  3d,  That  I  draw  from 
this  comparifon  thofe  inductions  which  form  the  princi- 
pal part  of  this  memoir. 

The  firft  pages  of  this  differtation  contain  a  vcp>^  concife 
account  of  the  labours  of  Scheele,  Bergman,  Fourcroy, 
l.ink,  and  Black.  But  I  mud  here  obfervc,  that  this  flioit 
notice  is  far  from  being  fufficient  to  give  an  accurate  idea  of 
thefe  labours ;  that  it  is  very  fingidar  to  hear  Dr.  Pearfon 
fay.  that  the  particular  matter  of  which  he  intends  to  fpeak, 
and  which  he  fays  he  obtained  by  diflblving  concretions  in 
ley  of  fixed  cauftic  alkali  and  precipitating  it  bv  means  of 
acids,  was  confidered  as  of  little  importance  by  Scheele, 
who,  he  fays,  of  courfe  never  made  any  refearches  in  regard 
to  its  properties ;  v.hercas,  if  we  read  with  attention  the 
maflerly  diirertation  of  the  SwediOi  chemifl:,  we  fliall  find 
that  it  was  this  matter  whicli  he  confidered  as  his  real  acid 
of  calculus,  and  which  we  have  fince  called  the  lithic  acid. 
I  myfelf  havp  fcvcral  times  announced  in  my  works,  parti- 
cularly under  the  article  of  calculus  in  the  DicTionniilrc  Je 
Chimie  E.ncyclopt'dique,  infertcd  in  the  Ammles  da  Chivv.e, 
2793,  torn.  xvi.  that  it  was  thus  that  I  prepared  the  lithic . 
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acid  for  my  leftures.  Nor  is  it  accurate  to  id.y,  thai  tlic 
acid  fublihiatc  obtained  by  Schcelc  by  treating  the  urinary 
ralouli  by  fire,  was  taken  for  the  fame  as  the  precipitate  of 
their  folution  in  fixed  aikali  by  an  acid,  lince  the  French 
chemifts,  in  announcing  that  a  portion  of  the  lithic  acid 
^^•as  fiiblimated  without  decompofition,  propofed  the  procef* 
of  fubhmation  to  obtain  the  hthic  acid;  and  fince  I  have 
particular!)'  defcribed  the  decompofition  of  the  greater  part 
of  this  acid  by  fire,  when  I  announced  its  property  of  being 
convertible  into  the  Pniffic  acid.  But  I  fhall  now  proceed  to 
detail  the  experiments,  as  I  (hall  have  occafion  fcveral  times 
10  Ihew  that  Dr.  Pcarfon  has  been  Angularly  milled  in  re- 
gard to  our  lithic  acid. 

[Cit.  Fourcroy  then  gives  a  pretty  full  account  of  Dr. 
Pearfon's  experiments,  which  it  would  be  ufclefs  to  repeat 
here,  as  we  have  already  in  the  laft  two  numbers  of  the  pre- 
fent  work  laid  the  paper  at  full  length  before  our  readers. 
On  Dr.  Pearfon's  exprcffion  (Phil,  Mag.  vol.  ii.  p.  130),  "  t 
"  Ihall  next  relate  fome  experiments  made  in  order  to  ob- 
'*  tain  the  acid  fublimatc  of  Schcele,  or  lithic  acid  of  the 
"  new  fyftem  of  chemiflry,"  the  French  chemift  makes  the 
following  remark :  "  I  mud  obferve  that  thefe  words  prove 
that  Dr.  Pcarfon  did  not  underftand  very  clearly  the  rcfults 
of  Scheelc  and  of  the  French  chemifts ;  for  neither  the  one 
nor  the  other  have  ever  confidered  as  real  lithic  acid  the 
producl  fublimated  by  fire  from  the  urinary  calculus,  but 
only  the  matter  of  the  whole  calculus  precipitated  in  cryftals 
from  the  boiling  water  w^jth  which  it  has  been  treated,  or  from 
its  folution  in  fixed  cauftic  alkali  by  an  acid.  1  niufi:  remark 
here  alfo,  that  Schcele  in  his  didcrtation  has  accurately  dif- 
tinguiflied  this  fublimated  portion  from  the  real  lAd  ot  the 
urinary  calculus  not  treated  by  fire;  that  he  has  compared 
it  to  the  volatile  acid  fait  of  amber ;  and  that  Cit.  Vauque- 
lui,  in  an  article  which  he  furniflicd  for  Dcfchamp's  Trait j 
de  la  L'tthotomu-,  vol.  i.  p.  132,  Sec.  took  great  care  to  point 
put  that  the  fublimaicd  produce  of  the  calculu:;  of  the  blad- 
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«kr  was  nothing  but  the  matter  of  the  calculus  ahercd  and 
changed  ni   its^nature."- Citizen  Fourcroy  concludes  his 
abridgement  of  Dr,  Pearfon's  paper  as  follows  :  "  I  thought 
it  my  dutv  to  give  an  account  of  all  his   [Dr,  Pearfon's] 
experiments  and  refults^  in  order  that  it  might  be  more  eafy 
to  compare  what  he  has  done  with  the  refearches  of  Scheele 
and  thofe  made  by  rayfelf.     By  giving  a  fimilar  abridgement 
of  thclatter  alfo,  it  may  be  then  feen  whether  Dr.  Pearfon 
lias  made  ufeful  additions  to  the  difcoveries  which  preceded 
bis  labour,  and  whether  the  conclufions  which  he   thinks 
himfelf  authorifed  to  deduce  from  his  experiments  can   be 
jbimd  in  them,"     Cit.  Fourcroy  then  proceeds  as  follows :] 

A JkrjTt  Account  of  the   'Refearches  of  Scheele  and  Bergman, 
end  of  thofe  made  hy  viyfelf. 

When  the  illuftrious  Scheele  read  in  1776,  to  the  Academy 
ef  Stockloolm,  hi'*  examination  of  the  bezoar,  or  (lone  of  the 
human  bladder,  no  one  then  had  an  accurate  idea  of  the 
^attire  of  tliis  concretion,  though  Margraf  had  already  ob- 
fetvxd,.  that  it  was  not  formed  of  an  abforbing  earth,  as  was 
pretty  2:enerally  believed  before  him,  and  as  has  been  re- 
peated fo  often  fmce  in  many  works  on  medicine.  Scheele 
cbfervcs  in  the  beginning  of  his  differtation,  that  he  exa- 
roined  feveral  calculi,  fmeoth,  rough,  or  angular ;  that  he 
found  them  poflefs  the  fame  nature  and  properties :  it  is 
therefore  the  hiltory  of  the  genus  that  he  meant  to  give. 
His  memoir  is  divided  into  ten  fections.  To  afcertain  pro- 
^•rlv  the  value  of  his  labour,  I  muft  here  make  tlie  reader 
follov^-  him  thraufrh  thefc  fections, 

I,  The  fulphuric  acid  diluted  produces  no  effect  on  the 
calculus  ;  but  concentrated  by  diftillation  it  diflblves  it :  the 
ioiuticn  diftilled  to  dn,-nefs  leaves  a  black  coal,  giving  oft' 
fkilnhurcous  acid  tumcs. 

II.  The  muriatic  acid,  diluted  or  concentrated,  has  no 
efTccl  ever  by  cbulliition  on  the  urinary  calculus. 

III.  Weak 
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III.  Weak  nitric  acid  attacks  it  cold  :  with  the  afTiftance 
of  heat  there  is  produced  an  efiervefcencc  and  red  vapour; 
tile  calculus  is  entirely  diflblved,  and  carbonic  acid  is  dif- 
engaged.  This  folutioii  is  acid,  even  when  faturatcd  with 
tlic  calculus:  it  gives  a  beautiful  red  colour  to  the  (kin  in 
half  an  hour ;  when  evaporated  it  becomes  of  a  blood  red ; 
a  drop  of  acid  then  added  deftroys  the  colour;  it  does  not 
precipitate  the  muriat  of  baryics  nor  metallic  folutions,  even 
with  the  addition  of  an  alkali ;  the  latter  makes  it  turn 
yellow ;  a  fuperabundance  of  alkali  gives  it,  by  digeftion,  a 
rofe  colour,  as  well  as  the  property  of  precipitating  fulphat 
of  iron  black,  fulphat  of  copper  green,  nitrat  of  filver  grey, 
the  fuperoxvgenatcd  nitrat  of  mercury  and  folutions  of 
zinc  and  lead  white.  The  fame  nitric  folution  of  the  calcu- 
lus of  the  bladder  gives,  with  lime  water,  a  white  precipitate, 
which  diflblves  without  effcrvcfccnce  in  the  nitric  and  muri- 
atic acids  without  deftroying  their  acidity.  The  oxalic  acid 
added  to  the  nitric  folution  gives  no  precipitation. 

IV.  Potafli  united  to  the  carbonic  acid  does  not  diflblve 
the  urinary  calculus,  either  hot  or  cold;  but  a  perfectly 
cauftic  ley  of  the  fame  alkali,  without  any  trace  of  the 
carbonic  acid,  diflblves  it  even  cold.  This  folution  is  yellow, 
of  a  fweetifli  tafte ;  it  is  precipitated  by  all  the  acids,  even 
the  carbonic ;  it  does  not  render  lime  water  turbid ;  it  de- 
-compofes  and  precipitates  metallic  folutions,  thofe  of  iron 
brown,  of  copper  grey,  of  filver  black,  of  zinc,  mercury  and 
lead  white  :  it  exhales  an  odour  of  ammonia. 

V.  Lime  water  diflblves  the  calculus  by  digeftion ;  200 
parts  almolt  arc  neceflary  to  take  up  one ;  it  then  lofes  its 
lliarp  tafte ;  this  folution  is  precipitated  in  part  by  acids. 

VI.  Pure  water  difl()lves  entirely  the  ftonc  of  the  human 
bladder;  but  it  is  neceflary  to  hoi!,  for  fome  time,  360  parts 
with  one  part  of  the  calculus  reduced  to  powder  to  cflecl  a 
folution.  This  folution,  being  then  complete,  reddens  a 
tindurc  of  turnioic;  dcos  not  render  lime  water  turbid; 

and 
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and  on  cooling  dcpofitS  almoft  every  thing  it  contains  in 
fmall  cryftal.?. 

VI  I.  Seventy-tv/o  parts  (grains)  of  this  calculus,  diliilled 
in  a  fmall  ^ai's  retort  over  an  open  fire  urged  To  as  to  bring 
the  veflel  to  a  red  heat,  produced  water  of  ammonia  hke 
hartfliom,  and  a  brown  fubliraate  without  oil :  there  re- 
mained twelve  parts  or  -^  of  a  black  charry  fubilance, 
which  prelerved  its  colour  on  red  hot  iron  in  the  open  air. 
The  brown  fublimate,  weighing  28  parts,  grew  white  by  a 
fecond  fubliination ;  it  was  deftitute  of  fmell,  even  when 
nioiltencd  by  an  alkali ;  its  tafte  was  acid ;  it  diflblved  in 
w;ater  by  ebullition  3  alcohol  diflblved  it  alfo,  but  in  lefs 
quantity  than  water :  it  did  not  precipitate  lime  water,  and 
refembled  the  fuccinic  a.cid. 

JFrom  the  fadls  in  thefe  feven  fe^lions,  Scheele  concludes 
that  the  urinar)'  calculus  does  not  contain  either  fulphuric 
a,cid  or  lime ;  but  that  it  is  compofed  of  a  concrete  acid, 
oilv,  volatile,  mixed  with  a  little  gelatinous  matter,  which, 
acquires  nev>^  properties  and  changes  its  nature  by  the  nitric 
acid. 

VIU,  He  .fays  he  found  a  litdc  of  this  acid  in  all  urine, 
even  in  that  of  children.  This  liquor  evaporated  to  -^-j-^  of 
its  weight  (14  pounds  reduced  to  2,  ounces)  depofits  a  fubtle 
powder  (imilar  to  the  calculus,  which  adheres  to  the  veflel, 
and  which  the  cauftic  alkali  diflblves  veiy  eafily.  The  de- 
poflt  from  the  urine  of  patiaits  labouring  under  fevers  ex- 
jiibitcd  the  fame  nature ;  it  is  fonned  in  clofe  veflels  as  well 
as  in  thofe  that  are  open;  it  is  re-diflblved  by  means  of 
lieat,  and  its  precipitation  is  owing  only  to  the  coohng  of 
the  urine. 

TX.  All  urines  thus  contain  phofphat  of  lime,  kept  in 
iolution  by  an  excefs  of  the  phofphoric  acid ;  which  is  the 
reafoii  that  it  reddens  blue  paper,  and  depofits  a  white 
pov.  dcr  by  means  of  ammonia.  Urine  gives  of  it  -^j-^  of  its 
weight.     This   precipitate  diiroJvcd   in   the  nitric  acid   is 

rendered 
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fcndercd  turbid  by  the  addition  of  the  fulphuric  acid,  which 
forms  with  it  a  fulphat  of  lime ;  the  fupernatant  lix|uor, 
when  evaporated,  leaves  the  phorphoiic  acid  after  feparating 
the  nitric  acid  by  evaporation.  The  urine  of  diftafod  pcr- 
fons  is  more  acid,  and  contains  more  phofphat  of^  lime,  than 
that  of  heaithy  perfons. 

X.  It  refult:;  from  all  thcfe  facts,  favs  Schccle  in  con- 
cluding his  diilcrtation,  that  urine,  independently  of  the 
fubftances  already  known,  viz.  the  muriats  of  potafli,  foda, 
and  ammonia^  the  phofphat  of  foda  and  ammonia,  and  an 
oily  extractive  matter,  contains  a  concrete  acid,  hitherto 
unknown,  (which  forms  the  urinary  calculus,)  and  phof- 
phat of  lime. 

I  have  mentioned  with  accuracy,  and  without  omitting  z 
fmgle  experiment,  the  labour  of  Scheelc,  becaufe  it  appeared 
to  me  neceffary  to  do  fo,  in  order  to  eftablifli  an  eafv  and 
precifc  comparifon  between  hi^  experiments  and  thofe  of 
Dr.  Pearfon. 

The  difcovery  of  Schecle,  commtmicatcd  to  the  Academy 
of  Stockholm,  was  confirmed  by  Bergman,  who  gave,  under 
the  title  of  an  addition,  a  memoir  containing  his  own  ex- 
periments on  the  ftonc  of  the  human  bladder,  with  v.  hich 
he  was  occupied  at  the  fame  time  as  his  pupil  and  friend  ; 
and  it  may  be  readily  perceived  what  muft  be  the  weight  of 
the  aflent  of  that  celebrated  man,  who  firft  introduced  intf> 
the  defcription  of  chemical  phenomena,  and  the  reafoning 
on  them,  the  purity,  preeilion,  and  method  of  the  geome- 
tricians. In  announcing  that  his  experiments  condu<5ted 
him  to  the  fame  conclufion,  vi/C.  that  the  urinarj'  concretion 
was  compofed  chiefly  of  a  particular  acid ;  he  fays  he  found 
feme  dift'erences,  which,  though  he  afcribes  tbem  to  thofe  of 
fubftances  which  they  had  both  examined,  were,  however, 
found  in  all  thofe  which  he  treated.  It  is  of  importance 
that  I  Oiould  relate  here  tlie  differences  obfen-cd  by  Beror- 
man,  becaufe  they  may  fervc  to  explain  thofe  v.hich  v/erc 
obferved  by  Dr.  Pearfon  hinir(;lt\   and  which   led   him  to 

drav.- 
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draw  a  coaclufion  contran*  to  that  of  the  illuftrious  Swc'difli- 
chemifts  whom  he  combats  in  his  memoir. 

1.  Bergman  never  fuccccdcd  fo-  far  as  to  cVilTolve  com- 
pletely urinary  concretions  in  diftilled  water,  or  in  tlic  nitric 
acid ;  but  at  the  fame  time  the  greater  part  was  diflblved  in 
the  latter,  efpecially  when  precautions  were  taken  to  employ 
an  excefs  of  the  folvent,  fragments  of  calculus  inftcad  of 
powder,  a  vefl'el  fufficiently  fmall  to  permit  the  infoluble 
matter  to  be  colle6led ;  and  by  keeping  the  matters  at  a  heat 
near  that  of  boiling  Avatcr,  there  was  feparated  a  white 
fponory  matter,  on  which  water,  alcohol,  acid?,  and  am- 
monia had  no  action;  dividing  itfelf  into  very  minute  par- 
ticles by  ebullition,  though  ftill  infoluble ;  giving  by  fire  a 
coal  difficult  to  be  incinerated,  and  of  which  the  aflies  were 
infoluble  in  the  nitric  acid.  He  never  had  enough  of  this 
fubftance  to  enable  him  to  become  better  acquainted  with 
its  nature. 

2.  Though  the  nitric  folution  of  the  calculus  is  not  pre- 
cipitated by  the  oxalic  acid,  Bergman  thinks  that  lime  may 
be  found  in  it  in  union  with  fome  matter  that  prevents  it  from 
being  precipitated;  and  he  finds  a  proof  of  this  in  the  aflies 
of  burnt  urinary  calculus,  which  exhibited  the  fame  pheno- 
mena as  lime  in  his  experiments.  The  nitric  folution  of  cal- 
culus evaporated  to  diTnefs,  and  burnt  or  calcined  to  white- 
nefs,  gave  him  alfo  traces  of  lime.  The  concentrated  ful- 
phuric  acid  thrown  into  this  folution  when  evaporated,  ex- 
hibited likewifc  fmall  cryftals  of  the  fulphat  of  lime.  This 
earth  rarely  exceeds  —-.-^  in  the  urinary  calculus. 

3.  The  concentrated  fulphuric  acid  diflblves  the  calculus 
with  efiervefcencc  by  the  means  of  heat ;  it  becomes  of  a 
blackiih  brown  colour :  a  little  water  added  to  this  folution 
makes  it  immediately  coagulate ;  a  great  deal  of  this  liquid 
re-diffolves  the  whole  coagulum,  and  forms  a  folution  of  a 
yellowifli  brown  colour.  The  muriatic  acid  has  no  action 
on  the  urinary  calculus,  and  deprives  it  of  no  part  of  its 
Jinie. 

4.  Berg- 
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4,  Tlcrirman  frequently  mentions  the  red  colour  afTumedl 
by  the  nitric  foliUion  of  the  urinary  calculus  when  fponta- 
ncoufly  evaporated  in  the  air,  or  by  the  a6lion  of  fire  ;  cvcu 
when  it  docs  not  contain  an  exccfs  of  free  nitric  acid:   hfi 
oblerves  that  this  colour  difappears  by  the  addition  of  acids 
and  alkalies  ;   that  it  becomes  black  by  the  ailion  of  a  ftrong 
fire  ;  that  the  calculus  thus  diflblvcdand  evaporated  is  after- 
wards foluble  in  all  acids ;  that  by  employing  the  niti'ic  acid 
too  much  concentrated,  the  calculus  is  v.'hoUy  reduced  int» 
froth  -,  that  the  fuddcn  fwelling-up  of  the  folution  when  ra- 
pidly heated  is  confiderable,  and  the  foam  of  a  bright  red; 
tJiat  alkalies  do  not  fcparate  the  calculus  from  the  nitric  acid, 
but  unite  with  it  as  they  do  when  two  acids  are  prefcnted  to 
them  ;  that  the  red  niafs  obtained  by  evaporation  of  the  ni- 
tric folution  is  very  different  from  the  concrete  acid  of  the 
calculus  in  its  colour,  its  dcliquefcence,  the  rofe-colourcd 
tint  which  the  fmallcd  quantity  of  it  communicates  to  water, 
its  folubility,  and  its  lofs  of  colour  by  the  muriatic  acid,  the 
fpots  which  it  leaves  on  the  ik'm,  on  bones,  glafs,  paper, 
efpecially  by  the  aid  of  time  and  heat.     He  afcribcs  thefe  re- 
markable effcfts  to  the  alteration  produced  in  the  native  acid 
of  the  urinary  calculus  by  the  nitric  acid,  rather  than  to  a 
precipitation  with  the  latter. 

5.  Bergman,  in  mentioning  that  he  made  many  other  ex- 
periments on  the  Hone  of  the  bladder,  takes  care  to  point  out 
that  they  prove  nothing  more  or  any  way  di&rent  from 
what  Schecle  has  faid  in  his  excellent  memoir.  All  re- 
fcarchcs,  fays  he  at  the  end  of  his  addition,  for  the  purpofe 
of  difcovering  a  remedy  for  this  difeafe,  ought  to  be  founded 
on  a  perfect  knowledge  of  the  properties  of  the  calculus.  He 
obfervcs  that  alkalies  are  the  only  truly  a£live  remedies, 
the  efficacy  of  which  has  been  acknowledged  by  medical 
experience,  in  concert  with  chemical  refearches.  Pie  con- 
cludes his  note  by  announcing  that  he  hoped  to  be  able  to 
determine  more  accurately  whether  all  calculi  of  the  bladder 
^verl  really  of  the  fame  nature.     But  during  the  eight  years 

which 
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which  were  added  to  his  life  after  this  epoch  17/5  (he  dieJ 
in  1784)  his  occupations  and  deranged  Itatc  of  health  pre- 
vented him  from  completing  this  labour,  as  he  wrote  no- 
thing more  than  what  I  have  here  made  known. 

[To  be  concluded  in  the  r.e^t  Number.] 


VIII.  Ohfervations  on  the  Garden  Spider,  and  the  Method  it 
employs  to  onjirufl  its  JVch.  By  an  anonymous  Author. 
From  the  Journal  de  Phyfique,  Vendemiairej  An,  VII. 

JL  HOUGH  the  natural  hiftor\^  of  Infecls  be  not  the  par- 
ticular object  of  my  ftndies,  I  never  neglecl  any  fa6ls,  re- 
lating to  that  fciencc,  with  which  accident  may  make  me 
acquainted.  In  the  month  of  Germinal  laft  I  had  before 
my  windows  fomc  fhrubs  in  pots ;  and  one  day,  when  it 
was  ver\-  warm,  I  removed  them  from  the  fun,  and  placed 
them  on  the  floor  of  my  chamber.  Cafting  my  c}'es  on 
them  ajout  an  hour  after,  I  was  not  a  little  furprifed  to  fee 
a  pretty,  fmall,  vertical  fpider's  web,  ^^•hich  extended  from 
one  {hrub  to  another.  It  was  not  above  two  inches  in  dia- 
meter; but  the  concentric  circle?  and  radii  were  exccedintrly 
numerous.  Nothing  could  be  more  elegant ;  and  the  cen- 
tre of  it  was  quietly  occupied  by  a  fmall  fpidcr,  not  larger 
than  the  head  of  a  pin.  I  was  certain  that  this  web  had  not 
exifted  an  hour  before,  as  I  had  removed  my  pots  one  after 
the  other  ;  and  I  could  not  conceive  how  ^o  much  work, 
that  mil tt  have  required  fo  many  journeys,  could  have  been 
completed  fo  foon ;  but  what  increafed  my  aftonifhrnent 
not  a  little  was,  that  each  pot  was  placed  in  a  fmall  vefTel 
filled  with  water.  Supposing  then  that  the  fpidcr  had  gone 
from  the  one  flirub  to  the  other  to  fix  its  threads,  it  mufl 
have  been  obliged  to  crofs  the  water,  which  appeared  to  me 
improbable,  as  the  animal  was  not  of  the  aquatic  kind. 
I  then  recollceled  a  .'Imilar  fact,  which  I  had  obfervcd  the 

\ear 


Ohfervathm  on  the  Garden  SpiJtr.  ZJ] 

♦car  before  in  companv  with  Tome  of  my  friends,  and  w  liich 
had  appeared  to  us  equally  wonderful.  We  were  walking 
in  the  gardens  of  a  country-feat,  much  neglc6led  for  feveral 
years,  where  we  faw  an  alley  of  horfe-bcechcs,  the  branches 
of  which  left  a  palfage  of  fcarccly  five  orlix  feet,  barred  up, 
as  it  were,  bv  a  nuillitude  of  fpiders'  webs  in  a  vertical  po- 
lilion.  As  we  bciran  to  enquire  how  the  fpiders  had  been 
able  to  convey  thtir  threads  from  one  iide  of  the  alley  to  the; 
other  through  fo  many  leaves  and  branche*,  one  of  the  com- 
pany faid  that  the  threads,  in  all  probability,  had  been  floated 
to  the  other  fide  bv  the  wind,  and  that  they  had  been  caught 
and  retained  bv  tlie  oppofitc  branches.  The  problem  fecmed 
thus  refolved,  and  the  converfation  turned  upon  fome  other 
fubje^t.  The  fac%  however,  wliich  had  taken  place  in  my 
chamber,  where  the  air  was  in  a  ilate  of  pcrfe;^l  tranquillity, 
clcarlv  convinced  me  that  the  threads  of  thelc  infects  had 
not  been  tranfported  by  the  vvind  ;  and  tr.at  they  niuft  have 
fome  direct  method  of  conveying  them  iVoni  one  place  to 
another. 

I  was  then  induced  to  fuppofc  that  thcfe -fpiders  were 
themfelvcs  acquainted  with  fome  method  of-projefting  their 
threads,  from  the  point  where  they  are  ftationcd,  to  another 
at  which  they  wiih  to  arrive.  In  confequence  of  this  idea,  f 
relolved  to  niakc  fonic  experiments.  I  removed,  bv  means  of 
a  feather,  the  fmall  fpider  from  the  middle  of  its  web  ;  and 
to  be  furc  that  no  floating  thread  adhered  to  it,  I  moved 
another  feather  fcverul  times  around  that  on  which  the 
fpider  was 'placed.  I  then  gave  it  a  gentle  ihake,  which  made- 
the  infect  dcfccnd.  feven  or  ci^ht  inches,  extending-  its  hers 
and  fpnming.  It  then  remained  ftationary  in  a  horizontal 
iituation,  having  all  its  legs  folded  up  on  iti  belly,  v.here  it 
liad  applied  its  thread  ;  fo  that  it  iecmed  to  be  fufpended  by 
the  middle  of  its  body,  I  faw  it  from  time  to  time  make 
haU  a  turn,  very  fpeedily,  fometimes  to  the  right  and  fome- 
times  to  the  left,  and  this  movement  was  perfcttlv  fponta- 
neous ;   for  there  was  no  agitation  in  the  air  or  the  ftyither^ 

Vox-.  11.  T  which 
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which  I  had  fixed  to  the  back  of  a  chair.  After  being  fuf- 
pended  in  this  manner  half  an  hour,  the  fmall  fpidcr  made  a 
lucklen  fpring-  to'.vards  mv  brcaft^  railing  itfelf  rapidly  by  an. 
oblique  li'.ie,  which  made  an  angle  of  40  or  ro^  with  the 
perpendicular.  I  repeated  this  experiment  fevcral  times; 
and  I  always  obfervcd  that  the  fpider,  after  having  remained 
a  few  moments  fufpcnded,  conftantlv  roie  in  an  oblique  di- 
rection, in  order  to  reach  fome  neii>hboaring  object. 

Mv  attention  being  diverted  by  fomething  cli'c,  I  did  not 
then  carrv  niv  obfcrvations  any  farther;  but  in  the  month 
of  Thermidor  laft,  having  found  under  my  flirubs  one  of  thefe 
fpiders,  about  the  fize  of  a  grain  of  hemp-feed,  I  refumcd 
mv  former  experiments  :  and,  being  furniHicd  v.ith  a  mag- 
nifvino-  jilafs,  I  attentivelv  examined  every  thing  that  palfed 
ut  the  moment  when  the  fpider  was  in  fufpenfion.  It  was 
not  long  before  I  faw,  very  diitinctly,  a  pretty  large  thread 
iiTne  in  a  jet  from  its  anu>,  and  rife  diagonally,  making  v.itli 
the  thread  of  fufpcnrion  an  angle  of  about  45^.  Tliis  thread 
was  leno-lhened  about  feven  or  eight  inches,  at  Icalt,  pcF 
fccond.  When  the  thread  reached  a  neighbouring  body  it 
remained  there  attached ;  and  the  infect  then  making  half 
a  turn,  darted  out  another  on  the  oppofite  fide,  and  pro- 
Lficded  tluH  alternately  five  or  {ix  times.  The  fpider  then 
mounted  with  rapiditv,  and  traverfed  thcfe  different  threads, 
w^iiich  became  Itretchcd  horizontally,  by  I  know  not  wh.at 
operation,  though  at  firft  they  would  have  formed  an  angle 
of  90°,  the  fummit  oF  which  was  occupied  by  the  fuipended 
animal.  Soon  after  I  faw  a  multitude  of  other  threads  clta- 
bliniedbetueen  thefe  principal  ones ;  and  the  work  was  car- 
ried on  with  fo  much  rapidity,  that  it  was  impoflible  for  me 
to  follow  it  minutelv.  The  net  work  feemed  as  if  formed 
by  magic ;  but  no  doubt  remained  to  me  refpecting  the 
principal  hS.,  which  is  the  emilTion  of  the  large  tranfverfal 
threads,  an  operation  not  performed  by  chance,  but  defign, 
and  which  might  be  compared  perhaps  to  the  extenfion  of- 
the  long  tentacula  of  certain  marine  animals.. 
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As  liio  threads,  when  they  iUnc;  from  the  body  of  lh« 
animal,  afccnd  always  obl'ujuely,  it  appears  to  mc  that  this 
is  produced  by  the  eflcol  of  a  double  iiupidfe.  On  the  one 
part  the  iuleel  forces  them  out  horizontally,  and  ou  the 
other  their  own  Ipeeilic  liy;htnef3  makes  them  mount  verti- 
cally, from  whicii  there  rtlults  an  oblique  dlreclioUi  This 
fpecilic  lightnefs  is  owing,  in  my  opinion,  to  a  kind  of  ve- 
fiele,  fliaped  like  a  verv  elongated  I^rincc  Rupert's  drop, 
which  is  at  the  end  of  the  thread  at  the  moment  of  its 
cmiflion.  Thij  vcficle,  the  fubilance  of  which  feems  to  be 
exceedingly  thin,  i.s  perhaps  filled  with  fome  fluid,  liglit,  and 
at  the  fame  time  vilcou,-,  which  poflelfes  the  double  pro- 
perty of  making  the  thread  afe^nd,  and  of  cementing  it  to 
the  bodies  which  it  touches. 

In  a  word,  I  have  no  doubt  that  the  garden  lpidt:r  direfts 
at  pleafure,  and  towards  a  determined  point,  thofe  threads 
which  it  throws  out ;  for  I  remarked,  in  the  alley  above- 
mentioned,  that  all  the  webs  were  vertical  and  at  right  an- 
gles to  it,  which  could  not  be  confidered  as  the  effedl  of 
chance.  I  hope,  therefore,  that  entomologies  will  purfue 
thefc  obfervations,  in  order  to  difcovcr,  if  pofliblc,  by  what 
fenie  the  fpidcr  judges  cither  of  the  diftancc  or  the  pofitloa 
of  the  bodies  to  which  it  directs  its  threads.  I  obfcrved 
that  the  (ituation  in  which  it  was  when  it  emitted  them  did 
not  allow  it  to  fee  the  place  to  which  they  were  dirccled. 
Befides,  I  have  fome  rcalbn  to  doubt  that  the  eyes  of  fpiders 
arc  actually  the  organs  of  vifion.  I  have  often  prcfented  to 
thefc  infects  ditferent  bodies,  by  which  they  were  in  no  man- 
ner frightened,  though  exceedingly  near  to  them,  and  they 
nmft  certainly  havefecn  them,  had  they  been  endowed  with 
the  faculty  of  fight.  I  have  even  cut  off  fome  of  their  claws 
without  their  perceiving  the  fcifl'ars^  and  jet  it  is  well 
knov.n  that  the  miiim'i:  of  fpiders  is  fo  great,  that,  as  foon 
as  they  have  ihe  lealt  perception  of  a  ftrange  object^  they 
betake  ihemielves  to  flight.  On  the  other  hand,  if  their 
web  be  agitated  in  the  flighteft  manner,  as  it  would  be  by  a 
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flv,  they  are  feen  to  run  out  that  moment,  and  never  retire 
back  until  they  have  afl'urcd  themrelves,  by  fecUng,  that- 
thcy  have  been  deceived.  An  animal  endowed  with  fight 
would  not  connnitfuch  error?.  Eelldcs,  the  curious  hiitor\-  of 
their  amours  ;  the  different  manoeuvres  they  practife  before 
they  toueii  each  other;  their  fear  and  miRruft  when  they 
firft  approach,  and  their  precipitate  flight,  all  announce  that 
they  are  very  uncertain  in  regard  to  the  object  prefented  to 
them  :  it  is  onlv  by  means  of  feeling  that  they  are  able  to 
difcovcr  that  tlicv  have  not  to  do  with  an  encmv. 

Mv  doubt  on  this  head  is  not  confined  merely  to  fplders, 
but  extemls  to  all  white-blooded  animals,  the  cruftaceous 
excepted.  It  is  probable  that  the  antennae  and  other  tenta- 
cula  perform,  in  infects  and  worms,  the  oince  of  the  organs 
of  fiflit.  Thatmultitudeofevesairiirned  to  flies,  butterflies,  Sec. 
in  my  opinion,  is  by  no  means  agreeable  to  the  progrefs  of  na- 
ture, which  never  forms  any  thing  fuperfluous.  But  what 
could  be  more  vd'elefs  than  that  profulion  of  organs  of  the 
lame  fenfe,  efpecially  in  beings  which,  by  the  iliortnefs  of 
iheir  *^fe,  are  the  leaft  expofed  to  the  lofs  of  thefe  organs  ; 
while  the  largeft  animals,  deftincd  to  exift  for  a  century, 
have  received  only  a  double  organ  of  fight,  which  is  fo  nc^ 
ceiiary  to  them  ?  This  would  be  an  abfurdity  which  we  can- 
not fuppofe  to  exift. 

I  fiiall  here  add,  in  regard  to  the  garden  fpidcr,  that  as 
Nature  i<  infmitely  wife,  Ihe  could  not  intrult  to  chance  their 
molt  efTcntiai  means  of  exiftence.  Had  ihe  made  the  fabri- 
cation of  their  web  to  depend  on  a  breath  of  wind,  that  may 
not  take  place,  flie  would  have  expofed  them  to  the  danger 
of  periflnng.  It  was  neceflary,  therefore,  tliat  {he  llioultl 
put  under  their  difpofltion  direct  means  ;  and  this  feems  t» 
be  actually  ihe  cafe.  But  v.c  muft  generalife  this  confe- 
quence,  and  conclude,  that  when  any  mean  is  mdifpenfibly 
neceflary  for  the  prefervation  of  a  fpeeies  of  living  beings, 
tNature  always  places  this  mean  in  their  own  power.  iShe 
has  rendered  it  precariou$  at  no  time;  ^i^d  it  never  dependiS' 
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upon  nnv  fDrtiiitous  c-ircuniftanci's.  As  T  have  fiacc  IcarriL-d 
from  two  \v(.'ll-i:iformccl  Jiaturalifls,  tliat  it  was  commonly 
believed  that  the  garden  Ipider  merely  AiHered  its  threads  to 
iToat  in  the  wind  bv  chance,  I  thought  it  mitdit  be  of  I'onn: 
utility  to  publifl)  the  refult  of  my  obfervalions. 


IX.   0-7  the  Syjlnn  of  Forces.     By  J.  C.  Dklametiikrie. 
From  Journal  de  Phyfique,  Brumairc,  An.  FIT. 

(jTEOMETRICIANS,  aceuftomed  toprecife  mathematical 
demonllration,  cannot  reconcile  themfelves  to  the  difficulties 
vhich  occur  in  the  explanations  given  by  phyfics  to  the  dif- 
ferent phenomena  of  nature.  They  prefer  the.  method  of 
the  great  Newton,  which  is,  to  calculate  the  cffecls  whatever 
inay  be  the  caufes;  and  hence  has  been  introduced  the 
fvftem  of  forces,  which  feems  to  gain  ground  in  a  fingular 
manner.  Kant  is  one  of  the  firll  who  announced  it  in 
Germany.  He  diftinguiflies  two  kinds  of  phyfics,  the  dyne- 
viic  and  afofiiijL  He  calls  atomift  phyfics  that  which  teaches 
that  the  primitive  parts  of  matter  are  compofed  of  atoms 
or  indivifible  parts,  and  which  endeavours  to  explain  all  the 
phenomena  of  nature  by  the  action  or  impulfe  of  different 
fluids.  The  feeond,  which  he  calls  dynamic  phyfics,  ap- 
pears to  him  preferable.  It  fuppofcs  matter  to  be  compofed 
of  moleeulae  always  divifiblc.  This  matter  is  aftuated  by 
two  forces  :  ift.  the  attractive  ;  and,  2d.  the  rcpulfivc.  The 
atomilb  confider  fluids  as  compofed  of  fmall  folid  moleculce^ 
Kant  does  not  admit  thefe  folid  molccuhe.  Fluids,  accordincj 
to  him,  are  fuch  originally,  fo  that  we  cannot  conceive  a 
part  of  a  fluid  which  is  not  fluid.  Thefe  two  forces,  accord- 
ing to  Kant,  produce  feveral  other  forces,  viz.  3d.  the  calo- 
ric force,  which  is  the  principle  of  heat  and  of  all  the  pheno- 
mena aferibed  to  fire;  4th,  the  luminous  force,  which  is 
the  principle  of  light  and  all  the  phenomena  dependino-  on 
it ;   5th,  the  cledric  force,  which  is  tlie  caufc  of  all  the  phe- 
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nomena  afcribed  to  cleAricity;  6th,  the  magnetic  force, 
which  produces  all  the  phenomena  afcribed  to  magnetifm. 
Confequently  all  the  phenomena  of  heat,  light,  cleclricity, 
magnetifm,  according  to  him,  are  modilications  of  the  attrac- 
tive and  repulfive  force  of  the  firft  parts  of  matter,  and  there 
£xift3  neither  caloric  fluid,  luminous  fluid,  electric  fluid,  nor 
.magnetic  fluid.  Thiofyftcm  has  numerous  partifans  in  Ger- 
many, and  it  has  even  been  extended  ftill  farther.  7th.  The 
galvanic  force.  Humboldt  fuppofes  that  the  phenomena  of 
galvanifm  may  be  explained  by  a  particular  force,  which  he 
calls  the  galvanic.  Humboldt  however  ahvays  fpcaks  of  a 
galvanic  fluifl,  as  feveral  of  Kant's  pupils  fpcak  of  the  caloric 
fluid,  the  luminous  fluid,  the  electric  fluid,  and  the  magnetic 
fluid.  But  thefeare  mere  denominations,  which  exprcls  the 
unknown  caufcs  of  the  phenomena  of  heat,  light,  electricity, 
magnetifm  and  galvanifm.  8th.  Tiie  vital  force,  'v'lta propria. 
Blumenbach,  to  exprefs  the  phenomena  of  vitality,  fuppofes 
a  particular  force,  which  he  palls  'vha  propria.  9th.  Ntjus 
formatwus.  The  fanie  learped  man,  to  exprefs  the  forma- 
tion of  organifed  bodies,  fuppofgs  a  particular  force,  which 
he  csWiiiifusformatfjus.  This  amounts  to  the  fame  as  that 
called  by  other  philofophers  the  plallic  force. 

Earthez  believes  alfq,  that  we  ought  to  confidcr  all  the 
vital  functions  in  man  and  animals,  as  produced  by  pecu- 
liar forces  and  directed  according  to  the  primordial  laws  of 
a  vital  principle.  "  I  think  I  have  found,  adds  he,  that 
there  exilts  in  the  living  mnicles  a  force  of  the  fixed  fitua- 
tion  of  the  molecular  and  of  their  fibres  (tending  to  reft) 
diflferent  from  the  forces  of  contraction  and  dilatation  (tend- 
ing to  motion),  the  exiflence  of  which  has  not  been  before 
fo  much  as  fufpcctcd.  The  forces  of  the  vital  principle  are 
inherent  in  each  part  of  the  body  which  they  animate,  and 
exercifc  there  the  movements  peculiar  to  that  part.  The 
found  method  of  philofophifing  in  each  natural  fcience  ad- 
mits in  them  general  occjdt  caufcs^-'. 

*  Nouvelle  Mjcsuiique  des  Mouvcmcns  dc  rilommc,  p;ir  Bartliez. 

As 


On  the  F^yflcm  of  Force f.  279 

As  this  cxprcflion,  ocru/f  catifi-s,  which  modorn  philofo- 
f\\x  has  liaci  fo  much  cliBiciilty  to  l^anifli,  is  iiicoiifincnt  with 
the  generally  adopted  idca<,  1  (liall  here  oPcr  fonic  reflec- 
tions on  that  luljcdl,  as  well  as  on  Kant's  fyfteni  of  forces. 
In  my  opinion,  the  manner  of  cultivating  natural  philolb- 
phy  ought  to  be  coniidered  under  fevcral  points  of  view, 
irt.  Some  conline  themfelves  to  a  defcriptioa  of  the  cbjecls 
and  phenomena  that  occur.  'J'hc  zoologift  dcfcribes  ani- 
mals, their  manner  of  living,  and  of  reproducing  their 
fpccics.  The  botani'l  docs  the  fame  in  regard  to  plants. 
The  mineralogilt  in  the  like  manner  ddcribes  minerals  and 
their  external  qualiti  .s.  The  phvfical  geographer  defcribes 
the  furface  of  the  earth  ;.  and  the  aftronomcr  the  ccleftial 
bodies,  their  movements,  8cc.  2d.  Others  go  ftill  farther. 
The  anatomift  explores  the  internal  parts  of  animals  and 
vegetables,  and  defcribes  their  ftrudlure  ;  and  the  chemift 
anulyfcs  them,  as  well  as  niincrals,  to  difcover  the  principles 
ofwhich  they  arc  formed.  3d,  The  geometrician  calculates 
the  movements  and  forces  of  all  thel'c  beings,  independently 
of  the  caufes  by  which  they  may  be  produced  ;  and  he  fur- 
niflies  the  mechanill  with  calculations  for  conftrvKSling  and 
direfting  his  machines.  4th.  In  the  lad  place,  others  en- 
deavour to  difcover  the  caufes  of  all  the  phenomena  exhibited 
by  thefe  bodies,  as  well  as  to  explain  the  mcchanifm  of  their 
diftcrent  movements.  This  is  the  fciencc  of  phyfics.  But 
it  has  fo  often  led  men  into  error,  that  true  phiiofophers  arc 
txceedingly  difllcidt  in  regard  to  the  explanations  it  gives. 
Uhis  has  induced  them  to  have  rccouri'e  to  the  f\ liem  of 
forces,  by  which  they  exprefs  a  fact,  the  cffecls  of  which 
they  calculate  without  attempting  to  trace  them  to  their 
caulcs  :  as  they  cannot,  for  example,  yet  explain  the  pheno- 
mena of  vitality,  they  exprefs  them  by  the  words  vital forci\ 
whatever  may  be  their  caufe.  The  vital  force,  then,  is  that 
which  produces  the  phenomena  of  viialitv  ;  but  v,  e  are  ig- 
nf)rant  of  the  manner  in  which  it  ac]:s.  This  is  what  outiht 
to  be  undcrflood  by  the  cxprellion  cccnit  cji/j'ts,     'i'hc   an* 
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dents,  for  eJcample,  not  being  acquainted  with  the  weight 
of  the  atmofpherc,  could  not  explain  why  water  did  not  rife 
in  a  pv;mp  bat  to  a  certain  height.  Thcv  faid  it  was  the 
effecl  of  an  occult  cavifcj  that  is  to  fav,  of  a  caufc  with 
which  they  were  unacquainted,  whicli  was  concealed  from 
them,  occulta. 

In  the  like  manner  we  ouglu  only  to  underftand  by  the 
workforce  the  caufe  of  a  general  fad,  whether  this  caufe  be 
known  or  not.  This  is  the  acceptation  in  which  the  word 
was  underftood  by  Newton.  He  obfer\ed  that  all  bodies 
had  a  tendency  towards  each  other,  and  he  called  the  caufc 
of  this  general  phenomenon  attractive  fprce,  or  attraction. 
He  obferved  aifo,  that  in  certain  circumftances  they  repelled 
each  other;  and  he  called  tlic  caufc  of  this  fecond  seneral 
phenomenon  rcpulfive  lorcc,  or  rcpuHion.  This  mode  of 
expreffion  may  be  applied  to  all  the  grand  phenomena  of  na- 
ture, and  we  may  ufe  the  word  force  in  the  following  dificr- 
ent  fenfes  :  Lu7ninous  force,  the  caufe  of  the  phenomena  of 
light ;  the  caloric  force,  the  caufe  of  the  phenomena  of  heat ; 
the  tleciricjorce,  the  caufe  of  the  phenomena  of  eleclricitv^- 
the  magnetic  force,  the  caufe  of  the  phenomena  of  mognet- 
ifm  ;  the  galvanic  force,  the  caufe  of  the  phenomena  of  gal- 
vanifm  ;  the  f morons  force,  the  caufe  of  the  phenomena  of 
found ;  the  capillary  force,  the  caufe  of  the  phenomena  of 
capillar}-  attraction;  \hc force  of  affiyiif'us,  the  caufe  of  the 
phenomena  of  affinity  ;  the  difjokjing  force,  the  caufe  of 
the  phenomena  of  folution ;  the  coufolidating  (foiid'if.antc) 
force,  the  caufc  of  the  phenomena  of  folidity  ;  the  cryflalliz- 
"mg  force,  the  caufe  of  the  phenomena  of  cryftallization  ;  the 
I'ital  force,  the  caufe  of  the  life  of  animals  and  vegetables ; 
the  gencrati'ue  force,  the  caufc  of  the  generation  of  animals 
and  vegetables;  the  nutritrjc force,  the  caufe  of  nutrition; 
the  mufcular  force,  the  caufe  of  mufcular  motion  ;  the^w- 
-pathetic  force,  the  caufe  of  fynipathetic  movements  ;  the  con- 
ceding force,  the  caufe  *vhich  affimilatcs  morbific  humours. 
The  mmibcr  of  thefe  forces  might  be  greatly  extended  if  we 
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employ  tliat  term  to  exprcfs  the  aiufo  of  a  genenil  phcno- 
Jiunnn. 

The  fvcoinctLT  c;xlcula'.cs  the  eftc:ols  of  tliofc  forces  \^  hicli 
he  cinplovs,  as  lie  cU/cs  algebraic  ngus  inllcad  of  numbers 
to  liniplify  his  operations  ;  but  if  he  wifhes  afterwards  to 
i)btaia  rcfults,  he  nui(l  give  to  thefe  ligns  their  real  values. 
Ill  the  like  manner,  if  he  wiflies  to  have  a  phyfical  refult, 
\w.  mult  ailicra  a  value  to  the  wordforce  which  he  employs. 
The  philofopher  endeavours  to  difcover  the  caiifes  of  thefe 
forces ;  but  he  is  fo  often  deceived,  and  gives  fo  many  falfc 
explanations,  that  we  are  always  inclined  to  confider  as  bad 
ihofe  which  he  afiigus.  AVe  mufl  not,  however,  fall  into 
the  oppofite  excefs,  and  afcribe  to  the  word  force  an  accep- 
tation which  it  ought  not  to  have.  Let  iis  imitate  the 
wiidom  of  Xewton  :  "  All  bodies,  fays  he,  have  a  tendency 
towards  each  other ;  that  tendency  I  call  attraction,  attrac- 
tive force  ;  but  it  may  be  the  effect  of  an  impulfion,  or  of 
fomc  other  caufe  which  is  unknown  to  us."  He  fays  the 
fame  thing  of  rcpulfive  force.  Let  us  apply  this  to  all  the 
forces  before  mentioned.  The  fonorous  force,  for  example, 
lias  certainly  as  its  caufe  fome  agitation  in  the  i'onovous  body, 
and  the  atmofphcric  air  by  which  it  is  furrounded.  This  is 
.  certain  fat^t,  though  we  cannot  yet  explain  all  the  pheno- 
i;;ena  exhibited  by  fonorous  bodies.  The  cafe  is  the  fame 
with  the  luminous,  electric,  magnetic,  caloric,  and  galvanic 
ftirces.  The  phenomena  of  heat,  light,  clc6lrxity,  magnet- 
ifm,  galvanifm,  have  as  caufes  the  movements  of  particular 
fluids ;  and,  though  we  are  not  yet  able  to  determine  the  na- 
ture of  all  the  movem,cnts  of  thefe  fluids,  we  know  that  their, 
action  is  in  the  inverfe  ratio  of  the  fquares  of  the  diftances.' 

Rcil  has  flicwn  that  the  tit/'i/s  forma (rjiis  of  Blumenbacl'^ 
ought  to  be  conlidcred,  as  I  have  faid,  as  a  real   force  of- 

crvllallization.     In  o-eneral  the  formation  of  oroi-anifed  bo- 
j  ■  o  ti- 

dies, their  increment,  their  nutrition,  is  nothing  but  this 
force  of  cr)'ftallization.  It  has  formed  all  minerals ;  the. 
globe  itfelf,  and  the  whole  univsrle.     It  is  alfo  the  confoli- 

datinjj 


aSz     Ohjcrvaihns  on  the  SatelUics  rj^  the  Ccorg'ium  Plancf^ 

baling  power,  or  that  which  gives  iblidity  to  all  bodic=. 
The  force  of  cryftallifation  is  confcqucntly  a  force  which 
acts  in  the  moft  general  manner  in  nature  \  that  is  to  fay, 
among  exiting  beings^.  Attraction  itfelf  i»  the  cficft  of 
the  a6lion  of  the  rravific  fluid,  and  repuhlon  is  the  eficcl  of 
the  repullive  fluid  or  caloric.  The  philofophcr  acknow- 
ledges that  he  is  yet  ignorant  of  the  manner  in  which  all 
thefe  fluids  act :  he  is  only  acquainted  with  fomc  of  their 
laws. 

This  acceptation  of  Uic  word  force  leaves  every  pofTible 
latitude  to  the  calculations  of  geometry  (which  form  the 
phyfico-mathematical  fcicuccs),  and  docs  not  violate  the 
principles  of  found  philofophv.  The  cxprclnon  ncculi  cat/fcs, 
explained  in  tliis  manner,  can  give  no  offence.  Rut  if 
people  (liouid  pcrfid  to  confider  force  as  a  quality  indepen- 
dent of  the  a£lion  of  all  matter,  fir.id  or  not  fluid,  this 
would  be  a  mere  metaphyfical  abltraciion. 


X.  Ohfewations  on  the  Satellites  of  the  Gcorglum  Pianety 
tind  the  t-zuo  innennojl  Satellites  of  Saturn.  By  Dr.  J.  H, 
ScHROTER,  F.R.S.  ^c.  From  Neuere  Beytragc  zur  Er- 
■vveiterung  dor  Stcrnkunde.     1798. 

X  WAS  prevented  by  various  fpcculations,  during  the  hours 
of  obforvation,  from  dirccllng  the  thirteen  or  t\venty-fcven 
feet  rcfledors  to  the  Gcorglum  Sidus  till  the  19th  of  Febru- 
ary 1797,  when  about  eight  o'clock  in  the  evening  I  o  ked 
^t  it  through  the  thirteen  feet  reflector,  with  a  magnif\ing 
power  of  alrnoit  200.  It  appeared  ven,-  plainly  as  a  pianct 
of  nicnfurablc  diameter,  having  a  pale  white  light  j  and  in 
a  little  tinie,  when  the  eve  became  accultomcd  to  the  inftru- 
ment,  feveral  very  fmall  ftar;>  were  perceptible  around  it. 
Jwo  of  thefe,  being  the  nearofl,  in  <?  and  b  (Plate  Vl,  fig.  1), 
vcrc  a  little  clearer,  though  it  was  with  fomc  difficulty 
♦hey   could  be  diiiinguillicd.      The  laro-cil,  <ij  rvas  to  the 
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nonh-wcfl,  diftant  :iI)out  fcven  or  eight  apparent  diameters 
of  the  p!;inct;  but/',  which  was  at  a  much  Ids  didance, 
was  Icl's  perceptible.  'I'liey  were  both  too  faint  for  nieafure- 
ment.  M.  Harding  diftinguilhcd  them  plainlv  alio  ;  and 
both  our  delineations  exaclly  corrcipondcd.  As  the  planet 
at  an  inconfiderable  elcv;Uioa  had  irradiation,  and  at  Uic 
tame  time  a  large  apparent  diameter,  it  was  poHible,  ac- 
cording to  the  diftanee  aiiigncd  by  Dr.  Iledche],  that  they 
might  be  the  fatellites ;  and  we  confidered  them  as  fuch 
becaufe  they  had  a  fatcUjtc-like  appearance. 

The  weather  being  ferene,  we  were  able  to  obferve  the 
Georgium  planet  next  evening,  the  20th,  at  eight  o'clock, 
tjirouoh  the  fame  reflector  with  magnifying  powers  of  i8q 
and  288.  It  was  very  evident  that  we  both  diftinguidied,  with 
full  certainty,  the  fame  two  luminous  points,  which  we  had 
fcen  before,  at  nearly  the  fame  diftanee  and  in  almolt  the 
fame  relative  pofitions ;  fo  that,  from  their  perfectly  fimilar 
appearance,  we  had  reafon  to  conclude  they  mult  be  the 
fame  flars.  They  had  their  fituation  in  c  and  d,  in  fuch 
a  manner  that  c,  the  moft  remote,  preceded  the  planet  in  tl^e 
direction  of  its  equatorial  motion  without  perceptible  decli- 
nation. 

As  uranus,  being  then  retrograde,  had  within  twenty^ 
four  hours  moved  z'  40"  towards  the  »veft,  as  was  vifibl^ 
from  the  neighbouring  ftars,  the  two  which  we  obfen-ed, 
had  they  not  been  fatellites,  muft  have  bceii  fcen  two  mi- 
jnites  towards  the  cart.  This  was  not  the  cafe ;  but  as  on 
{he  evening  before,  they  were  again  vifible  in  c  and  d,  with 
^he  like  relative  pofition  5  which  fully  convinced  us  that  they 
were  fatellites. 

At  eight  o'clock  the  following  evening  we  found  the  fama 
luminous  points,  witli  the  thirteen  feet  reflector  and  a  rviag- 
nifying  power  of  28S,  at  the  like  diftanee  and  in  the  fonncr 
relative  poiition,  but  more  towards  the  fouth  in  e  andy';  and 
it  appeared  to  our  convidion,  that  the  fccond  larger  fatcllite, 
\vhich  the  evening  before  preceded  the  planet  wcftwards,  in 
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the  direction  of  its  equatorial  movement,  now  formed  vith 
it  an  evident  angle,  and  at  the   fame  time   liad   proceeded 
foulhwards   the   like  diftance.     Eefidcs   the    fatellite   three 
tclcfcopic  fixed  ftars.wcre  diftinguifliable  in  c.  By  y-  (fiff.  2.) 

About  ten  o'clock  we  continued  our  obfcrvations  with  the 
twenty-fcven  feet  reflector,  andM.  Harding,  bcfidcs  the  fmall 
ftars  which  had  now  moved  a  little  from  their  place,  ob- 
iervcd  two  more  in  o  and  z  (fig.  3.)  In  the  ftrong  light  of 
this  telefcopC'the  fecond  larger  fatellite,  now  moved  to  e,  which 
from  its  diftance,  colour,  and  degree  of  liaht,  v\e  perceived 
to  be  the  fame  obfened  on  the  19th  and  the  20th,  diftin- 
guiflied  itfelf  clearly  from  the  other  fm.lll  fears,  and  cveii 
from  the  firft  fatellite,  though  its  light  was  verv  v.cak.  At 
the  fame  time  we  obfervcd  the  direction  of  its  equatorial 
motion  towards  ^,  fo  that  both  the  fatellites,  according  to 
the  proportion  of  the  periods  of  tb.cir  revolution,  feemcd  to 
have  moved  fouthwards.  By  this  eircumftancc,  and  a* 
jt  was  impoffible  that  with  a  refleftor  havino;  fo  much  light 
•we  tliould  not,  in  ferene  weather,  fee  both  the  fatellites,  we 
were  more  confirmed  in  our  opinion. 

As  the  weather  v.-as  unfavourable  I  could  n^t  repeat  mv 
obfervations  till  the  26th  of  February',  at  42  minutes  paft  lO; 
when,  with  the  thirteen  feet  reRcetor  and  a  matrnifier  of 
288,  I  diftinguiflicd  two  faint  luminous  points  in  quite 
another  poiition,  viz.  one  in  g  (lig.  i.),  which  I  took  to  be 
the  fecond  or  larger  fatellite^  and  another  in  /',  which  I  con- 
iidered  as  the  firft.  Both  thcfc  points  correfpondcd  v.ith 
Herfchel's  periods  :  fo  that  we  could  form  no  other  conclu- 
iion  than  tl-.at,  with  this  excellent  refleftor,  we  had  fecii 
^oth  the  fatellites. 

How  far  the  power  of  tliis  rcfleflor  extends  will  particu- 
iarlv  appear  from  the  following  obfcrvations  on  the  fatel- 
lites of  Saturn.  We  had  often  obfervcd,  with  this  inftru- 
ment,  during  clear  moon-fliine^  the  five  old  fatellites,  and 
the  variation  of  ttieir  light;  l>ut  I  never  believed  that  it 
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V'ould  fhew  llic  two  iiiiicriiiod  ;   and  yet  I  kjiow,  witli  the 
uijuul't  certainty,  that  tliis  was  the  caic. 

L  0)1  the  i/th  of  February  1797,  after  having  furvcyid 
'.  ith  it  every  thing  remarkable  in  regard  to  Saturn,  M. 
Harding  obfcrved,  abont  7  h.  2301.  true  time,  at  ^,  (fig.  4.) 
a  tlilficiilt  to  be  diltinguiiiicd  faint  kuuinous  point,  which 
lie  was  inclined  to  eonlidcr  as  the  lixth  fatelHte.  I  diftiii- 
^itiliied  it  alio ;  and  botli  our  dehneatioxis  of  its  poiition 
coincided  fo  far,  tiiat  it  was  fcen,  accorduig  fo  its  proportiocal 
distance  from  the  ring,  in  the  orbit  of  the  fixth  fateiiitc. 
Its  light,  en  account  of  its  very  fmall  fizc,  was  foweak  that 
it  was  not  alv.ays  diftinguilLable,  but  only  now  and  then 
bv  intervals. 

II.  About  eleven  o"" clock,  the  fame  evening,  our  obdrva-^ 
tions  were  continued  ;  and  thougii  it  was  dillieult  to  find  ihi^' 
point  again,  it  was  at  length  dlfcovercd  by  us  both.  About 
nil.  ■24m.  it  appeared  to  have  moved  the  confiderablc 
fegment  from  a  to  />,  in  the  orbit  of  the  fixth  fatellite.- 
This  was  fufficient  to  convince  us  that  we  had  obfcr\'ed  that 
fatellite  with  the  thirteen  feet  reflector  and  a  magrnifvins 
power  of  zSS;  for  in  both  points  its  diftance  from  the  rinsr, 
aecordine;  to  tiie  proportion  of  the  elii'pfe,  amounted,  like 
tlat  of  the  lixth  fatellite,  to  only  '  of  the  diameter  of  the. 
ring.  2d.  Saturn  was  retrograde,  and,  according  to  calcula- 
tion, receded  weflvvards  3 '3  feconds,  in  four  hours,  from 
7  h.  23  m.  to  II  h.  24  m.  Had  it  been  a  fixed  ftar,  it 
mult  have  appeared  about  11  h.  24  m.  nearlv  3-3  fecondd 
farther  from  a  towards  the  ealt,  inltead  of  having  moved 
■weftwards  to  l.  It  could,  therefore,  be  no  fixed  itar,  but  a 
iatellilc.  3d.  If  the  fegment  a,  h,  which  it  appeared  to 
have  paiTed  over,  be  reduced  to  the  orbit  of  the  fixth  fatel- 
hte,  ilie  point  in  the  courfe  of  four  hours  had  not  completel^r 
moved  3  of  that  orbit;  and  therefore  gives  a  period  of 
lomcwhat  more  than  3  2  hours.  The  fynodieal  period  of 
the  fixth  fatellite,  according  to  tha  determination  of  Dr.. 
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Hcrfchel,  amounts  to  32  h.  53111.  9  fee.    A  more  accurate 
xoincidence  could  not  be  expected  in  {o  fmall  a  circle. 

III.  On  the  20th  of  Februarv,  in  the  evenintr,  as  the 
weather  was  favourable,  we  diret^ted  the  uvcnty-fcven  feet 
Tefleclor  to  Satuni,  and  M.  Hardino:  rifrnificd  that  he  ob- 
ferved,  van'  clearly^  a  fmall  luminous  point,  near  the  ring, 
which  from  its  diftancc  and  appearance  he  thought  nnght 
be  one  of  the  fatcllitc>.  I  faw  it  alfo  myfelf  vcn^  diltin6lly 
and  with  perfccc  certainty.  Each  delineated  its  polition 
feparately;  and  boih  delineations  correfponded  exactly. 
About  10  h.  44  m.  true  time,  he  faw  it,  not  as  exhibited  by 
the  front  view,  but  according  to  its  true  portion  at  r,  in  the 
orbit  of  the  lixth  fateUite;  and  the  calculation  afterward* 
made,  proved  that  it  aclually  was  the  fixth  fatellite,  obfencd 
inland  b  on  the  evening  of  the  17th  with  the  thirteen 
feet  reflcelorj  for  from  the  i/th,  11  h.  24m.,  to  the  20th, 
10 h.  44m.  there  had  elapfed  71  hours  20  minutes,  in 
wliich  time  this  fatellite  mult  have  performed  2*  16,  nearly 
j2  whole  periods  and  not  quite  ',  of  its  fynodical  revolution, 
and  have  appeared  removed  not  fully  one  fixth  of  its  orbit 
towards  the  weft  from  h.  If  th€  polition  of  the  planet  atfuch 
a  weftem  diitance  fio:.\  h  be  projected,  it  will  be  found  to 
correfpond  ver\*  accurately  with  liie  obfcrvcd  point  .•. 

IV.  On  the  2 1  ft  of  February,  when  viewing  Saturn  and 
bis  fatcllites,  for  another  purpofe,  with  the  thirteen  feet 
reflector,  I  for  fome  time  found  no  appearance  of  the  lixth 
fatellite  J  but  1  at  length  difcoverc^l  it,  and,  as  I  believed, 
v.ith  perfect  certaintv.  At  about  7h.  30m.  it  ftood  in  h. 
"V.  About  II  o'clock,  the  fame  evening,  our  obicrvations 
were  continued  witli  the  twenty-feven  feet  refle£lor  and  a 
magiiifier  of  almoft  200.  Deceived  by  the  front  view  of 
the  infrrument,  I  imagined  that  the  fixth  fatellite,  according 
to  the  before-niMe  obferviUions,  muft  ftand  fomcwhat  to  thor 
right  of  the  rinfr.  J  believed  alio  that  I  faw  a  point  at /',  or 
according  to  the  poiition  with  the  Imall  reflector  of  the  thir- 
teen 
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teen  foct  Iclcfcapc  in  g  ;  and  having  dcfircd  M.  Harding,  who 
often  diitinsruifhcd  delicate  points  belter  than  nuTelf,  ta 
direct  his  attention  towards  that  part,  he  aUliral  me  that  he 
(xx  verv  clearly,  not  only  a  point  in  f,  but  alfo  a  lecond 
pale  luminous  point  in  t',  the  po'ation  and  diftanee  of  botk 
which  points  he  delineated  very  accurately,  as  they  were 
feen  with  a  front  view,  about  11  h.  34m.  true  time;  and 
that  aty' was  found  to  be  in  thx  orbit  of  the  iirft,  and  that  at 
/-  in  the  orbit  of  tiie  fecond  inner  fatellite.  It  was  not  till 
the  next  day  that  I  difcovcrcd  niy  error  occaf.oncd  by  the 
front  view;  and  1  found,  to  our  great  fatisfaiSlion,  that  thf 
i'.uninous  point,  feen  at  <r  in  the  orbit  of  the  fecond  inner 
ralcliite,  was  aolually  the  f::ah  or  fecond  inner  fatellite:  for^ 
^s  it  v.as  feen  bv  a  front  view  in  e,  it  nmft  have  been  feea 
by  the  common  mode  of  obfcrvation  towards  the  caft  at  d. 
Through  miitake,  v.e  by  no  means  fufpe<i-lcd  the  fixtU 
fal.Uite  in  <•;  and,  th'^reforc,  the  obfcrvation  was  proved  to 
be  fo  nmch  the  more  correft  wljcn  calculation  fliewcd  tliat 
the  fixth  fatellite  had  a<!rtually  been,  according  to  the  front 
view,  in  that  pofi'ion,  or,  according  to  the  ufual  mode  of 
obfcrvation,  in  d.  IVom  10  h.  ^4  m.  on  the  evening; 
IVb^  2Cth,  till  II  h.  34m.  on  the  evening  of  the  2irf, 
there  had  clapfed  2,j^  hours  50  niinutes,  in  which  time  this 
iatellite,  according  to  its  period  of  32  h.  53  m.  9  ice.  had 
pafled  over  ]  of  its  period  4-  -^ ,  and,  confcqucntly,  mnft 
have  ftood  in  // ;  which  ccnTciponds  perfectly  with  the  point 
fdcn  in  <■  by  the  front  view. 

I  fliall  here  take  oecafion  to  remark,  that  the  pale  luminous 
point  which  M.  Harding  fav.-,  by  the  front  view,  at  f,  ex* 
aclly  in  the  orbit  of  the  feventh  fatellite,  and  of  which  I 
mylclf  had  a  tranfient  glance,  may  really  have  been  thai 
fatellite ;  for  it  had  often  happened  before,  that,  befides  feeing 
the  five  old  fatcllites,  I  imagined  that  I  law  in  proportionally 
near,  fmall,  pale  luminous  point.-,  the  two  inner,  the  lixtU 
and  feventh  fatellites,  when  the  weather  was  not  fo  favour- 
able 
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able  as  to  enable  me  to  e.\aminc  them  pirticularlv  for  anv 
lime  without  intcrmifiion. 

VI.  At  7  h.  34  m.  February  27th,  when  we  Were  agam 
employed  in  obicrving  with  the  thirteen  feet  reflector,  jNI. 
Harding  aifilrcd  me  that  he  faw,  with  perfect  cerLaintv,  ?. 
ver}-  faint  luminous  point  at  i,  where  I  had  feen  it  alfo  a 
little  before,  but  not  with  fo  much  certainty.  According  to 
his  delineation,  it  ftood  in  the  orbit  of  tb.e  fixth  fatellite  ; 
and  it  was  found  afterwards  by  comparifon  that  this  lumi- 
novis  point  was  actuallv  that  fatcllite  :  for,  from  11  h.  34  ni. 
on  tile  evening  Feb.  aift,  till  7  h.  34m.  on  the  evening  of 
the  27th,  five  days  20  hours  had  elapfed,  whidi  di\iued  by 
the  period  ofits  revolution  gives  4*2^  revolutions^  fo  that  ib.e 
fatelUte  muft  have  ftood  in  ;",  about  ^  of  its  orbit  fartlicr 
from  d  towards  the  weft,  \^  here  it  actually  was  according  to 
accurate  obfervation. 

Thefe  fix  obfervations,  made  in  the  courfe  of  ten  days, 
during  which  the  fatellite  was  alwavs  feen  in  thofc  points  in 
which,  according  to  Dr.  Ilerfchcl's  determination,  it  ought 
to  be  found,  clearlv  fliew  not  only  that  v.e  diftinguiflied  the 
fixth  fatellite  with  the  thirteen  feet  reflector,  but  that  the 
l^eriod  aflicmcd  bv  Ilerfchcl  has  been  determined  with  great 
accuracv.  Two  obfer\'ations,  however,  made  later  appear 
to  me  to  be  worthy  of  notice. 

VII.  On  the  evening  of  the  6th  of]March,  when  Saturm 
was  diftant  onlv  from  i'  to  i^  degree  from  the  illuminated 
half  of  the  moon,  I  difcovered  the  four  outer  fatellitcs  with 
the  thirteen  feet  reflector  and  a  magnifying  power  of  aS8. 
On  account  of  fome  meafurement  v»hich  I  had  long  wiflied 
to  make  under  fuch  circumftanecs,  I  applied  to  the  rcfl:'6tor 
a  magnifying  power  of  532  :  and  it  is  certain  that  with  this 
power,  almoft  double  to  the  former,  at  fo  fmall  a  di fiance 
from  the  moon,  I  faw  much  better,  though  the  light  v<':>s 
confiderably  weakened ;  for,  at  the  firft  view,  I  not  only- 
clearly  difcovered  the  firft  fatellite  in  its  weitcrn  digrefiio'rr 
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JiUfl  periodical  change  of  light  towards  faiutnels  ;  but  I  law 
nllb  to  the  north-call,  at  the  dillance  from  the  ring  of ;  of 
its  diameter,  a  very  fmall  fixed  liar,  which  was  only  iialf  as 
perceptible  as  the  pale  firll  fatcllitc  was  during  its  periodical 
increafe  of  light. 

,  M.  Harding  foon  after  found  not  only  this  fixed  liar  with 
all  the  five  old  fatellitcs,  butobferved  alfo,  on  the  weftern  .fide 
nearer  the  ring,  a  ftill  paler,  more  delicate  luminous  point, 
the  fituation  of  which  he  (hewed  only  in  general.  I  fuc- 
ceeded  in  difcovering  it  aUo ;  and  both  our  delineations  of 
its  poiitlon  being  compared,  proved  that  we  had  both  ieen  it 
very  accan.tely  in  the  fame  point,  and  in  the  orbit  of  the 
fixth  fatellite.  Even  if  we  had  not  immediately  calculated 
the  place  of  this  fatellite,  we  muft,  from  the  proportional  de- 
crcafe  of  its  light  and  the  foregoing  obfervations,  have  con- 
fidcrcd  it  as  the  fixth.  About  8h.  12  m.  true  time,  it  ftood 
in  k ;  and  it  aftcrvrards  appeared  that  we  had  not  erred  j 
for  M.  Harding,  having  continued  the  obfervation  alone, 
found  about  10  h.  30m.  that  it  had  proceeded  eaftwards 
to  /.  As  Saturn  at  that  time  moved  daily  about  two  mi- 
nutes towards  the  cad,  the  luminous  point  k,  had  it  been 
a  fixed  (lar,  mull  have  been  dillant  from  Saturn  about  10 
feconds  weftward.  This  circumftance,  that  it  not  only 
had  accompanied  Saturn  calhvards,  but  had  moved  in  its 
orbit,  a  perceptible  portion  of  a  circle,  proved  with  fall 
certainty  that  it  was  the  fixth  fatellite,  and  this  was  after- 
wards confirmed  by  calculation;  for  from  7h.  23  m,  true 
time,  in  the  evening,  Feb.  17th,  when  it  was  firft  feen  by 
M.  Harding,  to  8  h.  13  m.  on  the  6th  of  March,  17  days 
o  hours  49  minutes  had  elapfed,  during  which  the  fatellite 
had  completed  12*43  fynodical  revolutions  of  I  day  8  hours 
53  minutes  9  feconds.  It  muft  therefore  have  moved 
about  -foVi  or  almoll  the  half  of  its  orbit  from  a  towards 
the  well ;  and  this  exactly  agrees  with  the  pofitiou  where  we 
both  faw  it  in  k.  The  arc  which  it  had  moved  over  from  k 
to  /  correfponds  alfo,  becaafe  the  fatellite  in  2  h.  18  m.  from 
Vol.  n.  U  8h. 
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8  h.  12  m.  to  loh.  30  in.  muft  have  moved  tovrards  the 
eaft  about  -/^th  of  its  orbit^  Vv-hich  correfponds  with  the 
arc  k  I. 

It  is  alfo  worthy  of  remark,  that  we  diftinguifned  this  fa- 
tellite  with  a  thirteen  feet  refleftor  during  ferene  weather, 
by  moonhght,  and  only  at  the  diftance  of  i  ^  degree  from 
the  moon;  and  the  circumllance  that,  in  the  courfe  of  fe- 
venteen  days,  we  found  it  eight  times  exactly  in  thofe  pofi- 
tions  where,  according  to  Herfchel's  period,  it  ought  to 
ftand,  confirms  in  the  complctefl  manner  the  accuracy  of 
that  period. 

Obfcrvations  which  confirm  what  others  have  difcovered 
with  large  telefcopes  contain  indeed  nothing  new  3  but 
they  are,  however,  ftill  valuable  not  only  to  the  obfer\'er,  but 
to  many  amateurs,  who  often  wiih  to  try  whether  they 
have  inftruments  that  pofTefs  a  fufficiently  flrong  power; 
and  under  that  view  I  have  confidered  it  as  my  duty  to  give 
the  above  at  full  length,  felecled  from  a  great  many  which  I 
made  in  regard  to  the  fatellites  of  Saturn. 

I  fliall  pafs  over  feveral  made  on  the  fixth  fatellite  of  Sa- 
turn, which  feem  to  betray  irregTilarities  in  it ;  and  only  re- 
mark that,  according  to  our  obfervations,  this  fixth  fatellite, 
like  the  whole  of  Jupiter's  four,  and  the  five  outermolt  of 
Saturn,  are,  in  all  probability,  fubje<Sl:  to  a  variation  of  their 
lisfht. 


XI.  FiXtracl  of  Experiments  and  Ohforvations  on  the  TJfe 
of  Vhofphoriis  adminiflered  internally.  By  Alphoxsus 
Leroi,  Profejfor  at  the  Medical  School  cf  Paris.  From 
Bulletin  de  la  Societi  Philomatique,  1798. 


I,  -L  HOSPHORUS  adminiftercd  internally  in  con- 
fiimptive  difeafes  appears  to  give  a  certain  degree  of  aftivity 
to  life,  and  to  revive  the  patients,  without  railing  their  pulfe 
in  the  fame  proportion.     The  author  relates  feveral  inftances 

that 
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<li:il  occurred  to  him  in  tlie  courfe  of  his  praiSlice,  one  of 
which  is  as  fijUows  :  Being  called  to  attend  a  woman,  at 
the  point  of  death,  who  was  quite  worn  out  by  a  confump- 
tive  diforder,  \\ith  which  (Ijc  had  been  afllirted  f<;r  three 
years,  in  compliance  with  the  earned  defirc  of  her  hulbancl, 
who  requeftcd  him  to  give  her  fome  medicine,  he  compofcd 
one  of  a  portion  of  fyrup  diluted  with  water  in  which  a  few 
flicks  of  phofphorus  had  been  kept.  Next  day  the  wo- 
man found  herfelf  much  better.  She  was  revived  for  a  few 
days  ;   and  did  not  die  till  about  a  fortnight  after. 

2.  lie  himfelf,  as  he  acknowledges,  was  fo  impruJmt  as 
to  take  two  or  three  grains  of  folid  phofphorus  c<jnil>ined 
only  with  treacle,  and  experienced  the  mofl  dreadful  lymp- 
toms.  At  fird  he  felt  a  burning  heat  in  the  whole  legijn 
of  the  flomach.  That  organ  feemed  to  be  filled  with  gas 
which  efcaped  by  the  mouth.  Being  dreadfully  tormented, 
he  tried  to  vomit,  but  in  vain,  and  found  relief  only  by 
drinking  cold  water  from  time  to  time.  His  uneafy  fenfa- 
tions  v.ere  at  length  allayed ;  but  next  morning  he  feemed 
to  be  endowed  with  an  aftonifliing  mufcular  force,  and  to  be 
urged  with  an  almoft  irrefiftible  inipulfe  to  try  its  energy. 
The  effecl  of  this  medicine  at  length  ceafed,  adds  the  au- 
tlior,  a  la  J'uite  (Vunpi-'iapifme  violent. 

3.  In  many  cafes  the  author  employed,  and  ftill  employs, 
phofphorus  internally,  with  great  benefit,  to  rcftore  and  re- 
vive young  perfons  exhaufted  by  exceiVes.  He  divides  the 
phofphorus  into  very  fmall  particles,  by  (baking  it  in  a  glafs 
filled  with  boilino;  water.  He  continues  to  fhake  the  bottle, 
plunging  it  into  cold  water,  and  thus  obtains  a  kind  of  prc- 
eipitatc  of  phofphorus,  exceedinfi;ly  fine,  which  he  bruifes 
llowly  with  a  little  oil  and  fugar,  or  afterwards  employs  as 
liquid  electuary,  by  diluting  the  whole  in  the  yolk  of  an  egg. 
By  means  of  this  medicine  he  has  effettcd  allonifhing  cures, 
and  rertored  the  llrenglh  of  his  patients  in  a  very  fliort 
time. 

\J  2,  4.  In 
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4.  In  malignant  fevers  the  ufe  of  phofphorus  intemaTT\> 
to  check  the  progrcfs  of  gangrene,  has  fuccecded  beyond 
expeftation.     The  author  relates  feveral  inftances. 

5.  Pelletier  told  him,  that  having  left,  through  negli- 
gence, fome  phofphorus  in  a  copper  bafon,  that  metal  was 
oxydated,  and  remained  fufpended  in  the  water.  Having 
thoughtlefsly  thrown  out  the  water  in  a  fmall  court  in  which 
ducks  were  kept,  thefe  animals  drank  of  k,  and  all  died, 
Mais  le  viale,  fays  the  author,   couvrit   toutes  fes  femelles 

jufque  au   dernier  injiant  de  fa  •vie.     An  obfervation  which 
accords  with  the  effect  experienced  by  the  author. 

6.  The  author  relates  a  fa6t  which  proves  the  aftonifhing 
divifibility  of  phofphorus.  Having  adminiftered  to  a  patient 
fome  pills,  in  the  compofition  of  which  there  was  not  more- 
than  a  quarter  of  a  grain  of  phofphorus,  and  having  had  oc- 
cafion  afterwards  to  open  the  body,  he  found  all  the  internal 
parts  luminous ;  and  even  the  hands  of  the  perfon  who  had 
performed  the  operation,  though  waihed  and  well  dried,  re- 
tained a  phofphoric  fplendor  for  a  long  time  after. 

7.  The  phofphoric  acid,  employed  as  lemonade,  has  been 
fervieeable  to  the  author  in  the  cure  of  a  great  number  of 
difeafes. 

8.  Leroi  aflures  us  that  he  oxydated  iron  with  phofpho- 
rus, and  obtained,  by  the  common  means,  a  white  oxyd, 
almoft  irreducible,  which  he  thinks  may  be  employed  with 
advantage  in  the  arts,  and  particularly  in  painting  with 
oil,  and  in  enamel,  inftcad  of  the  white  oxyd  of  lead.  This 
white  oxyd  of  iron  occalioned  violent  retchings  to  the  au- 
thor, who  ventured  to  place  a  very  fmall  particle  of  it  on  his 
tongue.  He  does  not  hcfitate,  therefore,  to  confider  thij 
ox}'d  as  a  terrible  poifon.  He  was  not  able  to  reduce  it, 
but  by  fixed  alkali  and  the  glafs  of  phofphorus. 

9.  The  author  aflerts  that  by  means  of  phofphorus  he  de- 
compofed  and  feparatcd  from  their  bafes  the  fulphuric,  mu- 
riatic and  nitric  acids  ;  that  by  help  of  the  phofphoric  acid- 
he 
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he  tranfmutcd  earths ;  and  that  with  calcareous  earth  he 
vcaii  make,  at  pleafurc,  confidcrablc  quantities  of  magnefia. 
He  declares  that  to  his  labours  on  phofphorus  he  is  indebted 
for  proccfTes  by  which  he  effects  the  diflipation  {opere  la 
fr'ite)  of  rubies,  the  fufion  of  emeralds,  and  the  vitrification 
of  mercury. 

[We  need  hardly  add,  that  Englifli  practitioners  will  ufe 
their  wonted  caution  in  the  application  of  fo  powerful  a 
remedy.] 


XII.  On  the  Procefs  of  Bleaching  with  the  oxygenated  mu- 
riatic Acid',  and  a  Dfcription  of  a  ne'u  Apparatus  for 
bleaching  Cloths  with  that  Acid  dijjhl'ved  in  IVater,  with" 
out  the  Addition  of  Alkali.  JSj*  Theophilus  Lewis 
Rupp,  Efq.  Frotn  Memoirs  of  the  Literary  and  Philo- 
fophical  Society  of  Manchefler,  Vol.  V.  1798. 

r  O  R  the  difcovery  of  the  oxygenated  muriatic  acid,  its 
cfFeCls  on  colouring  matter,  and  its  ineftimablc  advantages, 
the  arts  arc  indebted  to  the  jultly-celebrated  Scheelc.  M. 
BerthoUet  loft  no  lime  in  applying  the  properties  of  this  cu- 
rious and  highly  intcrcfting  fub fiance  to  the  mod  important 
practical  ufes.  His  experiments  on  bleaching  with  the  oxv- 
gcnated  muriati<:  acid  proved  completely  fucccfsful,  and  he 
did  not  delay  to  communicate  his  valuable  labours  to  the 
public.  The  new  method  of  bleaching  was  quickly  and 
fuccefsfully  introduced  into  the  manufadluresof  Manchefter, 
Glafgow,  Rouen,  Valenciennes,  andCourtray;  and  it  has 
fmce  been  generally  adopted  in  Great  Britain,  Ireland, 
France,  and  Germany,  The  advantages  which  refult  from 
this  method,  which  accelerates  the  procefs  of  whitening- 
cottons,  linens,  paper,  See.  to  a  really  furprifing  dejrrce,  in 
every  fcafon  of  the  year,  can  be  jultly  appreciated  by  com- 
lucrcial  people  only,  who  experience  its  beneficial  cficfts  in 
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many  ways,  but  particularly  in  the  quick  circulation  of  their 
capitals. 

Great  difficulties,  for  a  time,  impeded  its  progrefs,  arifnig 
chiefly  from  prejudice  and  the  ignorance  of  bleachers  in  che- 
mical procelVes.  Thefe  obllacles  were,  however,  foon  re- 
moved, by  Mr.  \Va.tt  at  Glafgow,  and  by  Mr.  Henr)'  and 
Mr.  Cooper  at  Manchefter.  Another  difficulty  prcfented  it- 
felf,  which  had  nearly  proved  fatal  to  the  fucccfs  of  the  ope- 
ration. This  was  the  want  of  a  proper  apparatus,  not  for 
making  the  acid  and  combining  it  with  water,  for  this  had 
been  fupplied  in  a  very  ingenious  manner  by  Mr.  Watt  and 
M.  BerthoUet*;  but  for  the  purpofe  of  immerfing  and 
bleaching  goods  in  the  liquor.  The  volatility  of  this  acid 
and  its  furFocating  vapours  prevented  its  application  in  the 
way  commonly  ufed  in  dye-houfes.  !(L,arge  cifterns  were 
therefore  conftru<9:ed,  in  which  pieces  of  (luff  were  ftratified ; 
and  the  liquor  being  poured  on  them,  the  cifterns  were 
clofcJ  with  lids.  But  this  method  was  foon  tound  to  be  de- 
feciivCj  as  the  liquor  could   not  be  equally  diffuftd  :    the 

♦  M.  Bcrthoiiec's  apparatus  hou■e^•er,  is  too  complex  for  the  ufe  of  a 
maiiufaftory ;  Mr.  Wait"s  is  better ;  but  a  range  of  four,  i\vc,  or  fix 
hogfhcads,  or  rum-puncheoriJ,  ccnnefted  with  one  another,  in  the  inan- 
r.cr  of  VVculie's  diftiiiing  apparatus,  is  preferable  to  either  of  them.  Agi- 
tators, en  M.  Berthoilet's  principle,  may  be  applied.  The  retort  or  roa- 
trafs  fliould  be  of  Jtarl,  ftandmg  in  a  water-bath  ;  its  neck  fnou'id  be  of 
f'jfficienr  lenarth  to  condenfe  the  ccmmon  muriatic  acid,  which  always 
coa-es  over,  and  it  lliould  form  an  inclination  towaidstbe  body  of  the  re- 
tort, fo  that  the  coadenfed  acid  may  return  into  ir.  I  beg  leave  to  obferve 
here,  tliat  I  always  found  the  liquor  to  be  ftrongeft  when  the  diftillation 
was  carried  on  verj'  fiowly.  I  have  alfo  found,  that  the  flrength  of  the 
liquor  is  much  increafcd  by  diluting  the  vitriolic  acid  more  than  isufuall/ 
done.     The  folbwing  proportions  afforded  the  ftrongeft  liquor  : 

Three  parts  manganefc. 

Eight  psrts  common  f;i't. 

Six  parts  oil  of  vitriol. 

Twcivc  pasts  water. 
The  proportion  of  ir.anganefe  is  fubjcd  to  variation  according  to  its  qua- 
lify- '     '  "  . 

pieces 
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pieces  were,  therefore,  only  partially  bleached,  behig  white 
ill  lome  parts  and  more  or  lefs  coloured  in  others.  \'arious 
other  contrivances  were  tried  without  fueeels,  till  it  was  dil- 
covered  that  an  addition  of  alkali  to  the  liquor  deprived  it  of 
its  fuffocating  effects,  without  deflroying  its  bleaching  pow- 
ers. The  procefs  began  then  to  be  carried  on  in  open  vef- 
fels,  and  has  been  continued  in  this  manner  to  the  prefent 
period.  The  bleacher  is  now  able  to  work  his  pieces  in  the 
liquor,  and  to  cxpofe  every  part  of  them  to  its  aftion,  with- 
out inconvenience.  This  advantage  is  unquellionably  great; 
but  it  is  diminiflied  by  the  heavy  expence  of  the  alkali, 
which  is  entirely  loft.  It  is  moreover  to  be  feared,  that  the 
alkali  which  is  added  to  the  liquor,  though  it  docs  notdeftroy 
its  power  of  bleaching,  may  diminifli  it ;  becaufe  a  folution 
of  the  oxygenated  rauriat  of  potafti,  which  differs  from  the 
alkaline  bleaching  liquor  in  nothing  but  in  the  proportion 
of  alkali,  will  not  bleach  at  all.  This  is  a  well  known  fa6t, 
from  v.hich  we  mijrht  infer,  that  the  oxvoenatcd  muriatic 
acid  will  lofe  its  power  of  deftroying  the  colouring  matter  of 
vegetable  fubftances,  in  proportion  as  it  becomes  neutralized 
by  an  alkali.  But  as  we  fliould  not  content  ourfelvcs  with 
inferences  however  plaufible,  when  the  truth  may  be  efta- 
bliihcd  by  experiment ;  and  as  I  thought  the  matter  of  fuf- 
fieient  importance,  I  made  the  following  experiments  on  tho 
fubje<Sl. 

I  beg  leave  to  premife,  that  in  all  thefe  experiments  I 
made  ufe  of  one  and  the  fame  acid,  which  was  kept  in  a 
bottle  \\\\h  a  ground-glafs  ftopper,  and  fecured  from  the  in- 
fluence of  light.  The  manner  in  which  I  made  the  experi- 
ments was  fimply  this.  I  weighed,  firft  of  all,  a  bottle 
filled  with  the  colouring  fubftance  which  I  meant  to  em- 
ploy :  I  then  weighed,  in  a  large  and  perfectly  colourlefs 
bottle,  half  an  ounce  of  the  acid,  to  which  I  immediatel)-, 
but  very  gradually,  added  of  the  colouring  fubftance  con- 
tained in  the  former  bottle,  till  the  acid  ceafed  to  deftroy  any 
more  of  its  colour.     The  bottle  with  the  colouring  fubftance 

U  4  was 


i()6  On  the  Procrfs  of  Bleaching  ivith 

was  then  weighed  again,  and  the  diiFcrcnce  between  its  pre- 
fent  and  orijrinal  weicrht  was  noted.  The  fame  method  was 
obferved  in  all  the  experiments. 

Kxperhnenc  I.  To  halt  an  ounce  of  oxygenated  muriatic 
acid,  I  added  a  folution  of  indigo  in  acetous  acid*,  drop  by 
drop,  till  the  oxygenated  acid  ceafed  to  deftroy  any  more  co- 
lonr.  It  deltroyed  the  colour  of  160  grains  of  the  acetite  of 
indigo. 

Experiment  II.  A  repetition  of  Experiment  1.  The  colour 
gf  165  g-rains  of  acetice  of  indigo  was  deltroyed  in  this 
experiment. 

Experimejit  III.  A  repetition  of  Experiments  i.  &  11. 
The  colour  of  160  grains  of  the  acetiie  was  deftroycd. 

Exfcrimmt  IV.  To  half  an  ounce  of  the  oxvcrenated  mu- 
riatic  acid,  were  added  8  drops  of  pure  potafli  in  a  liquid 
ftate.  This  quantity  of  alkali  was  about  fufficient  to  depriyc 
the  acid  of  its  noxious  odour.  This  mixture  deflroyed  the 
colour  of  150  grains  of  the  acetite  of  indigo. 

Experiment  V.  A  repetition  of  Experiment  iv.  The  co- 
lour of  145  grains  of  the  acetite  was  deftroyed. 

Experiment  VI .  To  half  an  ounce  of  the  oxygenated  mu- 
riatic acid,  10  drops  of  the  fame  alkah  were  added.  It  de- 
ftroyed the  colour  of  125  grains  of  tlie  acetite  of  indigo. 

Experiment  VII,  A  mixture  of  half  an  ounce  of  the  oxy- 
genated acid,  and  j^  drops  of  tlie  alkali,  deflroyed  the  co- 
lour of  120  grains  of  the  acetite  of  iadigo. 

Though  I  had  taken  the  precaution  of  ayoiding  the  ful- 
phuric  acid,  for  the  reafon  ftated  in  the  foregoing  note,  I 
was  not  quite  fatisfied  with   thefe  experiments,   on  account 

*It  has  been  ufual  to  eftimate  the  ftrengh  of  the  oxygenated  muriatic 
acid  bv  a  folution  of  indigo  iu  fulphuric  acid.  This  method  was  inad- 
milfible  in  thefc  experiments  on  ;h-j  comparative  ftrength  cf  the  bleaching 
liquor,  with  and  without  alkali ;  bccaufe  the  fulphuric  acid  would  have 
dccompnred  the  muriatof  pot.j(h,  and  ihcreby  produced  errors.  I  there- 
fore added  to  a  folution  of  indigo  in  lulpliuric  acid,  after  it  had  been  di- 
luted with  water,  aceutc  of  lead,  til  the  fulphuric  acid  was  precipitated 
Vrith  the  lead.    The  ind isio  rcmaiiied  dillolvcd  la  the  acetous  acid^ 
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of  errors  which  might  have  taken  place  through  a  double 
affinity.  I  therefore  made  tiie  following  experiments,  in 
which  I  emploved  a  decoction  of  cocliincal  in  water,  iniiead 
of  the  acetite  of  indigo. 

I^xperimcnt  MIL  To  half  an  ounce  of  the  oxygenated 
muriatic  acid,  a  decoction  of  cochineal  was  added  till  the 
acid  ceafed  to  acl:  on  its  colour.  It  deftroyed  the  colour  of 
390  grai;is  of  the  decoction. 

Expcrimtml  IX.  A  repetition  of  Experiment  viii.  The 
colour  of  385  grains  of  the  deco«ilion  was  dcftroyed  in  tliis 
experiment. 

Experiment  X.  To  half  an  ounce  of  the  acid,  6  drops  of 
the  liquid  alkali  were  added.  This  mixture  deltroyed  the 
colour  of  3 15  grains  of  the  dcco6l:ion. 

Experiment  XI.  Eight  drops  of  the  alkali  were  mixed 
with  half  an  ounce  of  the  aciJ.  This  mixture  dcllroyed  the 
colour  of  305  grains  of  the  decoction. 

On  a  comparative  view  of  the  refults  of  thefe  experiments, 
it  will  appear,  that  an  addition  of  potafli  to  the  bleaching 
liquor  impairs  its  llrength  confidcrably.  This  diminution  of 
power,  and  the  expcnce  of  potafli,  are  a  ferious  lofs  in  an 
extenfive  manufacture.  It  would,  therefore,  be  defirable  to 
have  an  apparatus  for  the  ufe  of  the  pure  oxygenated  mu- 
riatic acid  fimply  diflblved  in  water,  which  is  at  once  the 
cheapeft  and  befi:  vehicle  for  it.  This  apparatus  muft  be 
fimple  in  its  conllrutlion,  and  obtainable  at  a  moderate 
txpence  ;  it  muft  confine  the  liquor  in  fuch  a  manner  as  to 
prevent  the  efcape  of  the  oxygenated  muriatic  acid  gas,  which 
is  not  only  a  lofs  of  power,  but  alfo  an  inconvenience  to  the 
workmen  and  dangerous  to  their  health ;  and  it  muft,  at 
the  fame  time,  be  fo  contrived,  that  every  part  of  the  ftufl' 
which  is  confined  in  it,  Ihall  certainly  and  nccelVarily  be  ex- 
pofed  to  the  acl;ion  of  the  liquor  in  regular  fucceflion.  Hav- 
ing invented  an  apparatus  capable  of  fulfilling  all  thefe  coii- 
ditions,  I  have  the  pleafure  of  fubmittin-i  a  defcription  of  it 
to  the  Society,  by  means  of  the  annexed  drawiii^. 
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DESCRIPTION  OF  THE  APPARATUS. 

FJT.  I,  (Plate  VII.)  is  a  feftion  of  the  apparatus.  It  con- 
fiftsofaii  oblong  deal  ciftern  ABCD,  made  Vv'ater- tight. 
A  rib,  EE,  of  afli  or  beech  wood,  is  firmly  fixed  to  the  mid- 
dle of  the  bottom  C  D,  being  mortifed  into  the  ends  of  the 
cidern.  ITiis  rib  is  provided  with  holes,  at  FF,  in  which 
two  perpendicular  axes  are  to  turn.  The  lid,  AB,  has  a 
rim,  G  G,  which  flaks  and  fits  into  the  ciftern.  Two  tubes, 
HH,  arc  fixed  into  the  lid,  their  centres  being  perpendicu- 
larly over  the  centres  of  the  fockets,  FF,  when  the  lid  is 
tipon  the  ciitem.  At  I,  is  a  tube  by  which  the  liquor  is  in- 
troduced into  the  apparatus.  As  it  is  neceflary  that  the 
fpace  v.ithin  the  rim,  G  G^  be  air-tight,  its  joints  to  the  lid, 
and  the  joints  of  the  tubes,  mufl  be  veryclofe;  and,  if  ne- 
cefTarv,  fecurcd  with  pitch.  Two  perpendicular  axes,  KL, 
made  of  afli  or  beech  wood,  pafs  through  the  tubes,  H  H, 
c'tV-l  red  in  tlie  fockcts,  F  F.  A  piece  of  ftrong  canvas,  M, 
is  fewed  very  tight  round  the  axis  K,  one  end  of  it  pro- 
Tcxtin'j;  from  the  axis.  The  other  axis  is  provided  wiih  a 
fimilar  niece  of  canvas.  N,  are  pieces  of  cloth  rolled  upon 
the  axis  L.  Two  plain  pulleys,  OO,  are  fixed  to  the  axes, 
in  order  to  prevent  the  cloth  from  flipping  down.  'l"he 
ihafts  arc  turned  bv  a  moveable  handle,  P.  Q,  a  moveable 
pulrc\-,  round  which  palfes  the  cord,  R.  This  cord,  which 
is  faftcned  on  the  oppofite  fide  of  the  lid  (fee  fig.  2),  and 
palles  over  the  fmi^ll  pulley  S,  produces  friction  by  means 
of  the  weight  T.  Bv  the  fpigot  and  faulTet  V,  the  liquor  is 
let  off,  v^hen  exhaulted. 

FifT.  2.  A  plan  of  the  apparatus,  with  the  lid  taken  olf. 

THE   MAXXKR  OF  USING  THE   APPARATUS. 

Tlie  dimcn-fions  of  this  apparatus  are  calculated  for  the 
purt:)oi"e  of  bleachino:  twelve  or  fifteen  pieces  of  ;^^  calicoes,  or 
anv  other  fiufis  of  equal  breadth  and  fubflance.  When  the 
roods  arc  pcadv  for  blcachingj  the  axis_j  Lj  is  placed  on  a 
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frame  in  a  horizontal  pofition,  and  one  of  tlic  pieces,  N, 
bcin^;:  fuilened  to  the  canvas,  IM,  by  means  of  wooden  Tkcw- 
ers,  in  the  manner  reprefented  in  fig.  i,  it  is  rolled  upon  tlie 
axis  by  turning  it  w  ith  the  handle,  P.  This  operation  muft 
be  periornied  by  twoperfons;  the  one  turning  the  axis  and 
the  other  direi^^ling  the  piece,  which  mull  be  rolled  on  very 
tiglit  and  verv  even.  When  the  firft  piece  is  on  tlie  axis, 
the  n.ext  piece  is  faikned  to  the  end  of  it  by  Ikewers,  and 
wound  on  in  the  fame  manner  as  the  firft.  The  fame  me- 
thod is  purfued  till  all  tlie  pieces  are  wound  upon  the  axis. 
The  end  of  the  laft  piece  is  then  faftcned  to  the  canvas  of  the 
axis  K.  Both  axes  arc  afterwards  placed  into  the  cidcrn, 
with  their  ends  in  the  fockcts  FF,  and  the  lid  is  put  on  the 
cilhirn  by  palling  the  axes  through  the  tr.bcs  H  H.  The 
handle  P  is  put  upon  the  empty  axis,  and  the  pulley  Q.  upon 
the  axis  on  which  the  cloth  is  rolled,  and  the  cord  R,  with 
the  weight  T,  is  put  round  it  and  over  the  pulley  S.  The 
vSq.  of  the  friction,  produced  by  this  weight,  is  to  make  the 
cloth  wind  tight  upon  the  other  axis.  But  as  the  efiecl  of 
the  weight  will  increafe  as  one  cylinder  increafes  and  the 
other  lellens,  I  recommend  that  three  or  four  weights  be 
fufpended  on  the  cord,  which  may  be  taken  off  gradually,  as 
the  perfon  v.ho  works  the  machine  may  find  it  convenient. 
As  the  weights  hang  in  open  hooks,  v.liich  are  faflened  to 
the  cord,  it  will  be  little  or  no  trouble  to  put  them  on  and 
to  remove  them. 

Things  being  thus  difpofed,  the  bleaching  liquor  is  to  be 
transferred  from  the  veflels  in  which  it  has  been  prepared 
into  the  apparatus,  by  a  moveable  tube  pafiing  through  the 
tube  I,  and  defeending  to  the  bottom  of  the  ciftern.  This 
tube  being  conne£fccd  with  the  veffels,  by  means  of  leaden 
or  wooden  pipes  provided  with  cocks,  hardly  any  vapours 
will  cfcape  in  the  transfer.  When  the  apparatus  is  filled  up 
to  the  line  a,  the  moveable  tube  is  to  be  withdrawn,  and  the 
tube  I  clofed.  As  the  lii|uor  rifes  above  the  edge  of  the  rim 
Gj  and  above  the  tubes  H  H,  it  is  evident  that  no  evapora- 
tion 
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tion  can  take  place,  except  where  the  ran  does 'not  apply 
ciofely  to  the  (ides  of  the  box  ;  which  will,  however,  form  a 
ver/  trifling  furface  if  the  carpenter's  work  be  decently  done. 
The  cloth  is  now  to  be  wound  from  the  axis  L  upon  the 
axis  K,  by  turning  this  ;  and  when  this  is  accomplifhed, 
tlie  handle  P  and  pulley  Q,  are  to  be  changed,  and  the  clolb 
13  to  be  wound  back  upon  the  axis  L.  This  operation  is, 
of  courfe,  to  be  repeated  as  often  as  neceflar)'.  It  is  plain, 
that  by  tliis  procefs  of  winding  the  cloth  from  one  axis  upon 
the  other,  every  part  of  it  is  expofed,  in  the  moft  complete 
jnanner,  to  the  action  of  the  liquor  in  which  it  is  immcrfcd. 
It  will  be  neceiTary  to  turn,  at  firft,  very  brifkly,  not  only  bc- 
caufc  the  liquor  is  then  the  ftrongeft,  but  alfo  becaufe  it  re- 
quires a  number  of  revolutions,  when  the  axis  is  bare,  to 
move  a  certain  length  of  cloth  in  a  given  time,  though  this 
may  be  perfjrmed  by  a  fingle  revolution  when  the  axis  is 
fiiied.  Experience  mufi:  teach  how  long  the  goods  are  to  be 
worked ;  nor  can  any  rule  l>e  given  rcfpecting  the  quantity 
anti  ftrength  of  the  liquor,  in  order  to  bleach  a  certain  num- 
ber of  pieces.  An  intelligent  workman  will  foon  attain  a 
tufEcicnt  knowledge  of  thefe  points.  It  is  hardly  nccelTary 
loobfervc,  that,  if  the  liquor  fliould  retain  any  ftrength  after 
a  fct  of  pieces  arc  bleached  with  it,  it  may  again  be  employed 
for  another  fet. 

With  a  few  alterations,  this  apparatus  might  be  made  ap- 
plicable to  the  bleaching  of  yarn.  If,  for  initance,  the  pulley 
O  were  removed  from  the  end  of  the  axis  K,  and  fixed  im^ 
mediately  under  the  tube  II;— if  it  were  perforated  in  all 
dIrc6lions,  and  tapes  or  firings  paficd  through  the  holes, 
ikains  of  yarn  might  be  tied  to  thefc  tapes  underneath  the 
pulley,  fo  as  to  hang  dov.'n  towards  the  bottom  of  the  box. 
The  apparatus  being  afterwards  fiiled  with  bleaching  liquor, 
and  the  axis  turned,  the  motion  would  caufe  every  thread  to 
be  acted  upon  by  the  liquor.  Several  axes  might  thus  be 
turned  in  the  fame  box,  and  being  connefted  with  each  other 
tv  pulievs;  they  miglit  all  be  vvorkcd  by  one  pcrfon  at  tlic 
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fame  time ;  and  as  all  would  turn  the  fame  way  and  with 
the  fame  fpccd,  the  Ikains  could  not  poflibly  entangle  each 
other. 

In  order  to  flicW  the  ufefulnefs  of  this  apparatus  ftill  mora 
dearly,  I  requeft  the  Society  to  attend  to  the  following  flatc- 
meni  of  the  cxpcnce  of  a  given  quantity  of  bleaching  liquor, 
with  and  without  alkali,  but  of  equal  firength. 

WITH  ALKALI  *. 

80  lb.  of  fait,  at  i;d.  p€r  lb.     - 

60  lb.  of  oil  of  vitriol,  at  6ld.  per  lb.  - 

30  lb.  of  manganefe 

50  lb.  of  pearl-aflies,  at6d.  per  pound   - 

But  it  appears  by  the  foregoing  experiments, 
that  the  liquor  lofes  ftrcngth  by  an  addition  of 
alkali.  The  value  of  this  lofs,  which  on  an  ave- 
rage amounts  to  15  per  cent,  muft  be  added  to 
the  expence         -         -  -  - 


/••  ^• 

d. 

10 

0 

I    12 

6 

2 

6 

10 

0 

£^  ^3 


£3     3 

5 

WITHOUT  ALKALI. 

<o  lb.  of  fait             .             -              - 

10 

0 

60  lb.  of  oil  of  vitriol 

-     I   12 

5 

30  lb.  of  manganefe 

2 

6 

£^    5    o 

It  appears  from  this  calculation,  that  a  certain  quantity 
of  the  liquor,  for  theufe  of  my  apparatus,  cods  only  2L  5s. 
but  that  the  famequantityof  the  alkaline  liquorcofts  3l-^s.3d. 
tvhich  is  40  per  cent,  more  than  the  other.  The  aggregate 
of  fo  confiderable  a  favino-  muft  form  a  large  fum  in  the  ex- 
tenfive  manufactures  of  this  country, 

•  I  mske  no  mentioa  of  the  expence  attending  the  fre^areuhn  of  the  li- 
ijuor,  it  being  the  f^njc  in  both  cafes. 
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XllT.  A  DiJJertatlon  on  Pa'mlvt^  hi  Oil  hi  a  Manner  Jtmilar 
to  that  praSlifed  hi  the  Ancient  Venetian  School.  By 
^/r.  TiMOTHi- Sheldrake*.  From  Tranfaftions  of 
the  Society  for  the  Encouragement  of  Arts,  Vol.  XVI. 
1798. 

X  HE  method  of  painting  praclifed  in  the  Venetian 
School,  I  conceive  to  have  been  as  follovrs : 

The  cloth  was  primed  with  colours  in  difteraper,  of  a 
Lrownifli  hue,  fuch  as  would  properly  enter  into  the  darkeft 
parts  of  the  picture.  The  moft  tranfparent  colours  are  the 
propercfl.  I  believe  umber  was  moft  generally  ufed,  broken 
with  red,  yellow,  or  blue,  according  to  the  tint  intended  to 
be  produced,  and  diluted  with  chalk  or  whiting  to  the  proper 
degree  of  llrength.  Upon  the  ground  fo  prepared  the  fub- 
je6l  was  correctly  drawn  with  umber,  pure,  or  mixed  with 
lake,  blue,  or  black;  ajid,  with  the  fame  colours,  thofe 
fhadows  that  vrere  darker  than  the  ground  were  then  painted 
in. 

The  artift  then  painted  the  lights  v.-ith  p7fre  white,  in  a 
folid  body,  where  the  light  was  brighteft,  or  where  the  full 
effect  of  colour  was  to  be  produced ;  and,  v.  here  the  dcmi- 
tints  were  afterwards  to  be,  fcumbling  it  thinner  by  degrees, 
till  it  united  with  the  fhadows. 

In  this  manner  the  chiaro-ofcuro  was  finiflicd  as  much 
as  pofTiblc,  and  the  local  colour  of  every  o])je'5t  in  the  picture 
glazed  over  it.  All  the  colours  ufed  in  this  part  of  the 
work  were  ground  in  oil,  which  was  abforl>ed  into  the 
ground,  the  picture  remaining  fiat,  fomething  like  a  picture 
in  water  colours  or  crayons ;  it  was  then  varnifhed,  till 
faturated  with  varnifli,  and  the  full  of  every  colour  brought 
out :  the  picture  was  then  complete. 

•  The  Great  Silver  fa'.kt  was  voted  to  Mr.  Shtldrake  for  this  ingenious 
performance. 

Upon 
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I'pon  the  mon  fupcvlicial  view  of  this  proocfs,  it  will  hw 
tviilent  that  a  picture  painted  by  it  is,  as  to  all  vifible  pro- 
perties, a  varnifli  pi6turc  ;  for  the  fmall  quantity  of  oil  that 
had  been  ufed,  funk  into  the  ground,  and  never  could  rife 
ao-.iin  to  be  hurtful ;  while  the  varnifli,  being  b.id  on  after 
the  colours,  gave  thcni  all  the  brilliancy  and  durability  they 
could  derive  from  that  vehicle,  without  being  liable  to  the 
objedlions  that  arc  made  to  painting  in  vaniifli,  fuppofing  it 
lo  be  ufed  in  the  fiime  manner  as  oil  is  in  painting  with  oil. 
It  is  true  that  this  mode  of  painting  is  itfelf  liable  to  fome 
objcftions :  thcfe  I  have  endeavoured  to  obviate,  and  fliall 
therefore  mention  hereafter.  Here  it  may  be  obferved  that, 
iis  any  varnifli  may  be  ufed,  it  is  to  this  circumfl:ance  we 
mud  attribute  the  different  degrees  of  durability  in  pictures 
of  the  Venetian  School.  I  have  feen  fome  that  would  rcfift 
the  mod  powerful  folvents,  while  others  were  deftroycd  by 
the  weakcft;  though  all  pofTefled  the  apparent  properties 
that  diftinguifli  the  Venetian  piftures  from  all  others. 

As  I  do  not  pretend  to  degrade  painting  to  the  rank  of  a 
mechanical  art,  that  may  be  infollibly  pra6lifed  by  a  receipt, 
1  fliall  be  permitted  to  obferve,  that  this  was  the  general 
fyftem  of  the  Venetian  School,  which  I  have  feen  varioufly 
modified  in  the  works  of  different  artiflis  of  that,  as  v.ell  as 
of  the  Fleniifli,  which  is  derived  from  it.  It  is  fufceptible 
of  an  almoft  infinite  number  of  modifications,  in  proportion 
to  the  talents,  the  judgment  of,  and  the  objects  to  be  painted 
by,  the  artifts  who  may  adopt  it.  This  being  the  cafe,  if  it 
is  proved  by  experiment  that  effe<3:s  fimilar  to  thofe  of  the 
Venetian  pitlures  may  be  produced  by  this  method,  and 
that  the  fyllem  has  a  ftrong  tendency  to  produce  that  bril- 
liancy, and  harmony  of  colouring  that  is  fo  much  admired, 
with  more  certainty  and  facility  than  thofe  qualities  can  be 
obtained  by  any  other  mode  of  painting,  I  hope  my  cafe 
will  be  proved  to  the  fatisfa6lion  of  the  Society. 

I  once  alkcd  Sir  Jofl^ma  Reynolds,  by  what  circumfiances 
in  the  manageuient  of  a  picture  he  thought  the  harmony  of 

colouring; 
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colouring  was  to  be  produced  ?  He  replied.  An  tmity  of  light 
and  an  unitv  of  fliadow  (liould  pervade  the  whole.  He  ex- 
plained to  me  the  difficulty  of  reducing  the  various  colours 
of  all  the  objects  that  may  be  included  in  a  picture,  and  the 
various  modifications  of  thofe  colours  to  the  funple,  harmo- 
nious ftate  he  defcribed,  and  illuftrated  what  he  had  faid  by 
this  fimile.  "  A  picture,  to  poffefs  harmony  of  colouring, 
fliould  look  as  if  it  was  painted  with  one  colour  (fuppofe 
umber  and  white),  and,  when  the  chiaro-ofcuro  was  com- 
plete, the  colour  of  each  objecl  fhouid  be  glazed  over  it." 

This  obfervation,  from  fuch  authority,  was  impreiTed  with 
peculiar  force  on  my  mind ;  and  if  1  can  retrace  its  opera- 
tions on  a  fubjeft  which  has  fo  long  engaged  my  attention, 
I  ihouldfay  Sir  Jofluia's  obfen'ation  was  the  clue  that  guided 
me  through  all  my  experiments,  and,  1  hope,  will  enable 
me  to  prove,  that  the  beautiful  and  fimple  praelicc  which  he 
fuf^efted  as  a  limile,  was  literally  the  praelice  of  that  fchool 
upon  whofe  works  his  ideas  of  colouring  were  founded.  At 
the  fame  time  I  may  obfcrve,  that  the  faft  fecms  to  have 
eluded  his  obfervation,  or  he  would  not  have  ufcd  it  as  a 
comparifon  to  Amplify  his  defcription  of  a  pra6lice  which  he 
thought  both  difficult  and  complex. 

In  the  Newtonian  doclrine  of  light  and  colour?,  it  is 
believed  that  all  colours  are  inherent  in  light,  and  are 
rendered  vilible  by  the  a6lion  of  various  bodies,  which  re- 
flect particular  ravs,  and  abforb  the  reft.  Without  difput- 
ing  the  truth  of  this  docilriuc,  it  is  to  he  obferved,  that  a 
painter  mufl  confiderthe  objeols.he  repreients  as  being  ana- 
logous to  the  materials  he  ufcs  to  reprefent  them ;  and,  in 
this  view  of  the  fubjeft,  colour  is  to  be  confidered  as  a  pro- 
perty inherent  in  bodies,  which  is  rendered  vifiiile  by  the 
conta6l  of  light,  a  coiourlcfs,  or  at  leaft  a  mono-coloured 
fubftance,  and  ihadow  the  m.ere  privation  of  light. 

A  pi<Slure  may  reprefent  either  a  group  o   figures,  or  other 

objefts,  in  a  room,  or  any  objects  in  the  open  air  :  whatever 

the  fituation  may  be,  it  rcprefcnts  certain  objecls  in  a  given 
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fpace,  poflcfling  individually  their  peculiar  colours,  and  ge- 
nerally cxpofcd  to  the  operations  of  light.  The  quantity  of 
ligiit  each  can  receive  muft  depend  upon  its  form,  and  its 
pofition  rcfpcAing  that  part  whence  the  light  comes ;  for, 
in  proportion  as  other  parts  recede  from  the  light,  the  fhadow 
becomes  vifible :  but  (hadow  is  nothing  but  privation  of 
light,  and  privation  of  colour,  in  proportion  as  the  light  is 
diminiflied.  Some  attention  to  thefe  circumflanccs  will, 
perhaps,  enable  us  to  demonftrate  the  truth  of  Sir  Jofhua's 
pofition. 

If  a  globe  of  one  colour  be  expofed  in  a  painter's  room, 
properly  darkened,  that  part  which  is  neareft  the  light  will 
partake  of  its  colour ;  the  next  part  will  ihew  the  true  colour 
of  the  objecl:  that  which  firit  recedes  from  the  light  will  be 
a  little  obfcured,  the  next  a  little  more,  and  fo  on  progrcf- 
fively,  till  that  part  which  is  fartheft  from  the  light  will  lofe 
its  colour,  and  appear  equally  dark  with  the  fhadieft  part  of 
the  room.  Now  we  know  this  globe  is  of  one  uniform 
colour ;  the  variations  we  fee  in  diflerent  parts  of  it  are  only 
deceptions,  occafioned  by  the  accellion  of  light  in  fonif: 
parts,  and  the  privation  of  it  in  others. 

What  is  true  of  this  one  objecl  and  its  parts,  would  ht 
equally  taie  of  any  number  of  objects,  whatever  their  co- 
lours or  relative  fituations  might  be :  if  they  were  placed 
together  in  the  fame  room,  each  would  poflefs  its  own  in- 
dividual colour,  each  would  partake  of  the  general  light,  in 
proportion  to  its  fituation,  and  of  the  general  darkncfs  in 
proportion  as  it  recedes  from  the  light.  All  this  may  be 
cafily  concdved ;  but  the  difficulty,  and  in  the  ordinary 
modes  of  painting  a  ferious  one  it  is,  is  to  reprefent  fucii 
obje£ls  with  the  appearimce  of  taith,  and  preferve  the 
harmony  neceflar\'  to  conftitute  a  whole.  The  Venetian 
painters  however,  by  whatevt:r  means  they  obtained  their 
knowledge,  difcovercd  a  method  fo  iimplc,  that  perhaps  no 
other  can  produce  fuch  brilliant  efi'cA?,  and  undoubtedly 
tiot  with  facility  and  certainty  at  all  comparable  with  theirs. 
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The  artift  will  remark  that,   in  dcfcribinj  the  \\-hole  of* 
the  Venetian  mcthox.1  of  painting,  I  have  faid  notliino;  of  the' 
manner  of  producing  thofe  dcmi-tints  which  conduce  fo 
much  fo  the  brilliancy  erf  a  piclure,  which  are  fo  difficult  ta' 
execute,  and  in  which  he  nioft  frequently  fails.     Thofe  tines 
arc,  in  the  ordinary  mode?  of  painting,  produced  by  the 
mixture  of  black,  grey,   blue,  or  bro\tn  (according  to  the 
judgtnent  of  the  artift),  with  the  local  colours  of  the  ob-' 
jetls.     It  is  thefe  tints  which,  from  their  b<ing  made  with 
fuch  colours,  it  is  difficult  to  get  clear^  and  which  never  are- 
fo  clear  in  aiiy  othct  as  in  the  Venetian,  and  in  fome  of  the 
Flemifli  pl6tures,  which  are  painted  upon  analogous  princi- 
ples.    The  fat-l  is,  that  thofe  painters  produced  all  fuch  tints 
\vithout  the  admixture  of  any  colour  to  reprefent  them,  and 
by  a  iriCthod   fo  like  that  by  v^hich  they  are  produced  in 
nature,   that  this  circumftance  alone   enfurcs   a  dc2;rce   of 
brightnefs  to  their  colours,  and  of  harmony  to  their  fnadows, 
that  it  is  perhaps  impofliijle  to  produce,  in  an  equal  degree,' 
bV  any  other  mode  of  painting. 

It  i.s  a  lingular  fa61:,  which  I  have  not  fKill  in  phyfics  to 
be  able  to  account  forj  though  bv  numerous  experiments  I' 
have  afcertained  beyond  contradiclion,  that  if  upon  any  de- 
liTe  of  brown,  between  the  dcepeft  and  the  ligliteft  brown 
yellow,  we  paint  pure  white,  in  gradations,  from  the  lolid 
body  to  the  lighteft  tint  that  can  be  laid  on,  all  the  lints' 
tfetifctn  the  (olid  •ivhltc  and  the  ground  ivill  appear  to  be 
cnEY,  intenfe  in  proportion  to  the  depth  of  the  ground,  and 
the  thinnefs  of  the  white  laid  upon  it.  But  in  c\  ery  cafe  all 
the  tints  laid  upon  one  ground  will  harmonize  with  each 
other,  and  form  one  conne6led  chain  (if  I  'may  ufe  the  ex- 
prefiion),  which  will  perf^^ly  unite  the  higheft  light  with 
the  darkcil  fliade. 

If  then  we  examine  the  component  fubftances  of  a  Vene- 
tian picture,  we  fliall  find  the  lighter  parts  confiil  only  of 
white,  to  reprefent  the  light;  and  of  the  local  colours  of  the 
•iijjeils  it  reprefents,  the  demi-tints  are'imitatetl  by  an  ap-^ 
•  ■  -  'bearance 
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pearanci'  alnioft  as  deceptive  as  the  fnuilar  upncxranccs  m 
iuiturc  :  but  in  every  ((ther  method  of  painting,  tlief'o  denii- 
tinls  are  produced  by  inixiug  fome  duflcy  colour  with  the 
l(jeal  colours  and  tiie  liglit.  The  coivipr.riron  of  tliefc  me- 
thods will  allbrd  a  demon Ilrative  realbn  why  the  Venetian 
mud  be  brighter  than  any  other  mode  of  painting. 

Having  fliewn,  as  near  to  a  demonrtration  as  the  nature  of 
the  fubje6l  will  perhaps  admit,  why  thofe  parts  of  a  Venetian 
])iclure  that  are  eonneoled  with  light  and  colours  are  brighter 
than  the  correfponding  parts  of  any  other  pic^lures,  it  remains 
to  explain  the  caufc  of  fnuilar  fupcriority  in  the  darker  parts 
of  the  fame  piclurcs. 

It  has  been  faid,  with  much  confidence,  that  as  white  rc- 
prcfents  light,  fo  black  is  tlic  reprcfentatlve  of  darknefs. 
But  though  this  may  be  true  in  phyfics,  it  certainly  is  not 
fo  in  painting :  for  the  painter's  art  is  to  reprcfent  objects  as 
they  af^pear,  in  point  of  colour,  to  be,  not  as  they  really  are. 
Thus,  if  I'kno'.v  an  obje6l  is  pcrfcftly  black,  and  am  to  re- 
prcfent it  as  it  appears  to  be  at  the  diltance  of  fifty  feet, 
black  from  the  pallet  will  not  produce  a  good  imitation  of 
it,  becaufe  the  interpofuion  of  fifty  feet  of  the  atmofpher'e 
will  caufe  it  to  appear  of  a  colour  diRercnt  from  what  it 
really  is;  and  -vice  "Jerfa,  if  we  go  into  a  cavern,  a  cellar,  or 
a  room,  fo  darkened  that  the  colour  of  no  objeft  can  be  dif- 
tinctly  fcen,  and  if  we  there  hold  any  folid  black  fublLinee 
near  to  the  eye,  the  difference  will  be  vifible  at  once ;  the 
black  objecc  will  be  immediately  diftingniflied,  by  its  folidity 
and  colour,  from  the  furrounding  fpaec,  and  fuch  remote 
objects  as  may  be  obfcurely  vifible  through  it.  Thefe  ob- 
je<its  aftually  poflefs  their  individual  colours,  and  only  ap- 
pear indiftindly  from  the  abfencc  of  light.  The  black 
objefk  may  appear  folid,  and  of  that  colour,  from  its 
proximity  to  the  eye ;  but  the  circumjacent  ones  will  appetr 
of  a  colour  pcrfertly  diftinft  from  il,  more  or  lefs  tranT- 
parent,  in  proportion  to  their  diflanee  from  the  eye,  and 
iliewtng  a  p'jrti;.>n  of  their  individual  colours,  according  to 
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the  quantity  of  ill-dcfincd  light  that  may  be  adm'itted* 
Thus  We  fee  (if  I  may  venture  to  mention  fo  notorious  a 
truifni),  that  lliadows  are  nothing  real ;  they  onlv  feem  lo 
cxift  in  the  abfenceof  light^  and  give  to  objefts  an  ill-defined 
appearance,  diftinft  from,  though  in  feme  inftanccs  mixed 
with,  light  and  colours  in  different  degrees :  but  as  the 
painter  muft  reprefent  this  appearance  by  fomething  real,  he 
choofes  the  colours  mod  analogous,  viz.  browns,  and  th»- 
mofl  tranfparent  of  their  clafs,  to  reprefent  this  tranfparent, 
but  imperfectly  defined  appearance  in  nature. 

It  has  been  fuppoied  that  the  Venetian  painters  had  fume 
peculiarly  rich  and  tranfparent  brov/n  colour,  which  Is  fcen 
to  pervade  all  the  v.orks  of  that  fchool ;  the  effect  of  which 
no  modern  artift  has  been  able  to  imitate,  and  which  there- 
fore is  fuppofed  to  have  been  loft.  It  is  not  ven,'  probable, 
that  a  colour  fo  conmion,  as  to  pervade  the  works  of  tb«; 
worft  as  well  as  of  the  beft  artifts  of  that  fchool,  (liould  be 
fo  unaccountably  lolt ;  and,  as  the  effect  attributed  to  it  ma}^ 
be  eafily  produced  by  the  mode  of  painting  I  have  defcribed, 
it  is  not  unreafonable  to  conclude  that  this  much-lamented 
colour  has  never  exifted. 

It  is  well  known  that  chalk,  and  other  earths  of  the  fame 
kind,  lofe,  when  wetted,  much  of  their  whitenefs,  and 
become  fcmi-tranfparent :  it  is  equally  certain,  that  if 
umber  or  other  earths  are  mixed  with  chalk,  and  faturated 
with  varnifli  after  they  are  laid  in  the  cloth,  they  in  like 
manner  become  diaphanous,  and  are  infinitely  more  bril- 
liant than  the  fame  colours  can  be  when  mixed  with  v.hite 
lead  and  oil.  This  feems,  on  good  grounds,  to  have  been 
the  bafis  of  the  Venetian  method  of  painting,  and  all  its  pe*- 
culiar  effects ;  at  lead  if  I  may  draw  any  conclufion  from 
the  numerous  experiments  I  have  made.  But  if  artilts, 
whofe  talents  will  enable  them  to  repeat  thofe  experiments 
to  the  bed  advantage,  flioukl  be  induced  to  do  fo,  the  fadl 
ivill  be  determined  in  the  moft  fatisfactory  manner. 
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T  i-w.iv  now  be  permitted  to  fay,  it  is  difficult,  if  not  iin- 
•j^ofliblc,  to  conceive  a  theon,'  more  fimple,  more  beautiful, 
or  more  true,  than  that  of  Sir  Joftiua  Reynolds.  It  is  cer- 
tainly impoilible  to  form  a  practice  more  fimple,  or  mo^e 
confonnaljle  to  that  theory,  than  tlic  one  I  have  defcribed, 
as  will  be  evident  on  recapitulating  the  particulars. 

The  artill,  having  determined  wiiat  hue  (hould  pervade 
his  picture,  formed  his  ground  with  that  colour  prepared  in 
diftcmper:  upon  ihis  the  fubjcA  was  drawn,  and  the  darker 
fliades  painted  in  with  tranfparent  colours,  which  funk  into 
llic  ground :  with  pure  white  he  then  painted  in  all  the 
lights  and  demi-tints,  and,  laftlv,  glazed  in  the  colours,  each 
in  its  place.  Upon  applying  the  varnifli,  the  darker  fliades 
were,  as  to  body,  incorporated  with  the  ground  3  and  thus, 
tlunigh  diflcrcnt  in  colour,  appeared  thinner  and  more  tranf- 
parent than  any  colours  could  be  when  laid  upon  any 
ground  :  the  full  cfTc^l  of  every  colour  was  brought  out,  and 
the  piiilure  was  complete, 

^^'hoevcr  has  been  accuftomcd  to  paint,  or  to  mark  the 
progrefs  of  painting  in  the  common  way,  and  will  reflecirt  on 
the  praiiicc  of  the  method  I  have  defcribed,  by  artilts  wha 
had  been  brought  up  to  it,  muft  fee  that  fuch  artiAs  would 
paint  with  a  degree  of  facility,  expedition,  and  certainty,  as 
to  eflecl,  that  could  never  be  equalled  in  the  ordinary  way 
of  painting  in  oil :  befides,  it  will  be  evident  that  an  artift 
would  not  only  paint  a  picture  himfclf  with  more  facility, 
but,  if  he  had  occafion,  could  emplov  a  number  of  fubordi- 
natc  artiiU  upon  large  works,  and  put  thofe  works  out  of" 
hand  with  more  uniformity,  as  to  merit  and  cife^l,  than  if 
he  were  to  employ  fnch  alfillants  in  fimilar  works  if  they 
were  to  be  painted  in  the  common  wav. 

I  am  fcufible  how  little  attention  v.ill,  and  perhaps  cuglit 
to  be  paid  to  obfervations  on  painting,  if  made  by  thofe  who 
arc  not  profelfionally  artills :  for  practical  men  acquire  a 
kind  of  knowledge  that  can  never  be  obtained  in  any  other 
way;  but  at  the  fan;e  time  they  coatradt  prejudices  that 
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often  prevent  tlicm  from  fully  inveftigatirg  any  novelty  iu 
pra&icc  thixt  may  be  oficrcd  to  their  notice.  The  Aiccula- 
tive  man,  on  tlic  contraryj  who  investigates  tlic  properties  of 
matter,  uniliackkd  by  practical  prejudices,  and  with  ideas 
purely  chcniical  or  philofophical,  will  be  more  likely  to 
afeertain  all  the  facts  rclati\-e  to  any  lheor\-  that  may  become 
the  objecl  of  enquiry.  In  this  way  I  hope  I  have  proceeded 
in  this  inveiligation.  I  have  endeavoured  to  confider  pic- 
tures as  maiics  of  matter,  poireiling  the  properties,  but  dif-r 
fering  /rom  each  other  in  degree  of  briUifincy,  tranrparency, 
and  duration.  I  have  endeavoured  to  afeertain  the  caufes  of 
this  difference,  with  whatfuccefs  the  Society  will  determine, 
and  with  what  utility  muft  be  hereafter  afcertained  by  the 
pra«5lice  of  thofe  for  whofe  ufe  the  inveftigation  was  in- 
tended. 

I  ought,  perhaps,  here  to  take  leave  of  the  fubjecl ;  but 
zs,  I  have  been  induced  to  fubmit  to  the  Society's  notice  an 
attempt  at  painting,  it  may  be  expected  that  I  fhould  give 
an  accouni  of  the  nianner  in  wliich  the  pictures  I  have  fent 
were  painted. 

I  have  already  mentioned,  that  thcr:  are  fome  difficulties 
■»  >'  - 

in  the  method  of  painting  1  have  dcfcribed,  as  being  that  of 
the  old  artifts,  and  which  Viould  form  objections  of  confider- 
ablc  force  to  the  practice  of  it  by  artifts  who  are  well  ac- 
quainted \^  ith  the  ufual  modes  ,of  painting :  thcfe  difficulties 
are,  firft,  the  groffnd  abforbs  the  oil  from  the  colours  fo  faft, 
that  thcv  are  not  fo  manageable  as  in  oil-painting ;  fecondlv, 
the  clTeil;  of  the  picture  is  not  feen  till  the  finiOiing  varniHi 
is  laid  on ;  and  thirdly,  as  the  eHeci  is  not  feen  till  the 
piotare  is  frniihed,  it  will  fometiraes  difappoint  the  artifr, 
and  in  that  cafe  it  will  be  difficult,  if  at  all  practicr.ble,  to 
alter  it.  .. 

As  Ibclicvethe  proccfs  I  have  defcrlbcd  in  the  beginning 
of  this  paper  is  iimilar  to  thaX  of  Mifs  Provis,  the  artifts  v.-ho 
are  acquainted  with  her  recipe  can  afeertain  v. hether  my 
conjectures  on.- this  fubjecl  arc  right  or  ucl.     I-  am  certain 
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at  lead  thai  thcfc  clitriciiltics  oceiirr;.d  in  my  aUemptn 
lo  paint,  and  to  obviate  thcin  I  adopted  the  lullovsiug 
proccfs. 

I  prepared  tlic  ground  in  didcmpcr,  and  painted  the  dark 
parts  in  tlic  way  I  have  defcribed ;  I  then  varnirtied  th'c 
ground  with  the  copal  oil-varni(li,  till  it  was  fully  faturitetl, 
and  by  this  means  the  full  eficd  of  that  part  of  the  pi'5Un-e 
was  feen  :  upon  this  I  painted  the  lighter  parts  witliVliitc, 
ufuig  much  of  the  vehicle  where  the  colour  was  thin,  and 
little  in  the  folid  parts,  leaving  the  white  in  them  dead :  by 
this  means  I  underdood  the  efie61;  of  my  chiaro-ofeuro,  as  I 
faw  the  effeft  of  the  dcmi-tinls  nearly  as  well  as  when  the 
pit^lure  was  finifhed. 

Upon  this  I  glazed  the  colours,  in  the  way  I  have  de- 
fcribed in  the  beginning  of  this  paper,  and  finiflied  the 
pi£lure.  I  often  found  (probably  from  want  of  pra6lice}  that 
the  effcft  was  different  from  what  I  intended,  as  the  eilccl  of 
the  colours,  added  to  that  of  the  ehiaro-ofcuro,  produced  an 
eflential  alteration  in  the  \\'hole/.  as  I  took  care  in  general 
that  the  defe(A  did  not  arife  fronj  too  much  white,  I  added 
more  where  it  was  deficient,  and  glazed  fredi  colours  over  it, 
which  united  perfeO'lly  with  what  had  been  done  before,  ana 
did  not  give  the  appearance  of  a  mended  pi6lure.  If  the  de- 
feat was  from  too  much  white,  I  glazed  on  it  a  colour  fimilar 
tf)  that  of  the  ground,  painted  with  frelh  white  upon  that, 
and  glazed  the  proper  colours  over  it.  In  this  way  I  found 
I  could  altgr  tlic  picture,  but  not  fo  well  as  in  the  former 
cafe, 

I  found  I  could,  when  necellary,  increafe  the  effccl  of  the 
pi6lure,  by  painting  on  the  principal  mafs  or  mafles  of  light 
with  the  local  colours,  onlv  mixed  with  white;  as  this  prac- 
tice brought  thofe  parts  more  forward,  by  making  them  ap- 
pear folid,  and  thus  contrading  them  with  the  traiifparcncy 
of  the  red  of  the  picture.  In  this  way  I  found  I  could  uic 
the  colours  tempered  with  copal  varnidi  without  difficulty; 
pud  I  believe,  that  if  I  had  been  accudomed  to  paint  larg(j 
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pitlures,  I  could  have  painted  one  as  large  as  life,  as  eafily 
as  either  of  thofe  I  have  fubmitted  to  the  Society's  in- 
fpection. 


XIV.  Some  Account  of  the  Travels  of  the  two  French  Natu- 
ral'ifs  Bruguiere  and  Olivier.  From  La  Decade 
Philofophique,  No.  VII.  1798. 
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N  the  year  1793,  during  the  miniftry  of  Roland,  Citizens 
Bruguiere  and  Olivier,  the  firfl  known  by  a  work  upon  (IkIIs 
and  refearches  refpefting  microfcopic  animals,  and  the  fe- 
cond  by  a  hiftory  of  infefts,  were  fent  at  the  expence  of 
government  to  the  eaftern  parts  of  Afia.  ITiey  were  to  tra- 
verfe  the  Archipelago,  Greece,  Turkey,  Perfia,  Jicc,  for  the 
purpofe  of  making  difcoveries  in  natural  hiftory,  and  of  col- 
ledling  facts  and  obfen'ations  refpecting  that  fcience.  Their 
miflion  extended  to  the  arts  and  the  fciences  in  general ; 
and  they  were  inftrufted  to  procure  every  information  they 
could  in  regard  to  the  agriculture  and  political  economy  of 
the  countries  through  which  they  might  travel.  Soon  after 
their  departure,  however,  by  the  unfettlcd  ftate  of  the  French 
government,  they  were  left  deftitute  of  its  afliftance;  but 
their  love  for  natural  hiftory  fupported  them  under  this  mif- 
fortune.  They  continued  their  journey,  made  valuable  col- 
le6lions  while  traverftng  dcferts  and  mountains,  ftudied  the 
manners  of  the  people,  and  endeavoured  as  far  as  lay  in  their 
power  to  gratify  the  wifiies  of  naturalifts,  and  of  thofe  fond 
of  the  arts  and  fciences.  After  five  years  labour  they  were 
at  length  on  their  return  home,  and  had  happily  arrived  at 
Ancona,  when  C.  Bruguiere  was  fnatchcd  by  death  from 
his  friends  and  the  rewards  which  awaited  him  in  France. 
This  lofs  is  announced  by  C.  Olivier  to  C.  Thouin,  profeflbr 
at  the  mufeum  of  natural  hiftor-,  in  the  following  letter, 
which  contains  alfo  fome  details  refpecting  the  fuccefs  of  a, 
tour  which  muft  be  intcrelting  to  the  public. 

Genoa, 
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Genoa.  Brumaire  8th,  Year  VII. 
Citizen, 

Cit.  Bniguierc,  after  Jiaving  efcapcd  the  dangers  of  thefca, 
and  being  almoft  recovered  from  his  fatigue,  fell  ill  at  An- 
cona  on  the  very  day  of  our  arrival ;  and  I  had  the  misfor- 
tue  to  lofe  a  friend,  the  companion  of  my  travels,  on  the 
eleventh  day  of  his  illnefs. 

I  can  hardly  find  words  to  exprefs  with  what  painful  fen- 
fations  1  was  afll-dlcd  by  this  unexpeded  death. 

Cit.  Briiguiere  had  kept  his  health  during  the  courfe  of 
our  travels  through  the  iflands  of  the  Archipelago,  and  even 
in  Eerypt,  beeauie  the  principal  part  of  them  had  been  per- 
formed at  fea,  and  becaule  I  alone  undertook  all  that  part 
vyhich  required  a  greater  degree  of  fatigue ;  but  when  we 
quitted  the  coafls  of  Svria  to  penetrate  farther  into  the 
country,  and  when  we  joined  a  caravan,  which  rendered  it 
neceflary  for  us  to  travel  thirty  or  forty  days  fuccefTively 
without  refting,  C.  Bruguiere's  health  became  fo  deranged, 
that  feveral  months  repofe  at  the  court  of  Pcrfia  was  not 
ftifticient  to  rc-edablii'li  it.  After  ftaving,  however,  fis 
mouths  at  Bajrdad,  Brujiuiere  found  himfelf  in  a  condition 
to  traverfe  the  defert;  and  though  the  feafon  was  already 
very  hot,  our  journey  was  exceedingly  pleafant,  on  account 
of  the  precaution  which  he  took  io  travel  in  a  kind  of 
carriage.  As  for  me,  I  continued  to  ride  on  horfeback, 
J^caule  I  could  readily  difmount  in  order  to  colleft  plants, 
feeds,  and  other  objeds,  and  could  again  foon  rejoin  the 
caravan ;  to  lofe  fight  of  which  was  often  attended  with, 
danger. 

Fatigue,  however,  was  not  the  only  caufe  of  the  continual 
illnt'fs  of  Brugulere  while  in  I'erfia.  The  v/ant  of  wine  con- 
tributed greatly  towards  it  on  many  occafions,  cfpecially  as 
the  water  in  general  is  brackifli,  and  of  a  purgative  quality. 
The  chemifts  will  eafily  give  an  explan-^tion  of  this  circura- 
ftance,  when  I  have  counnunicated  to  them  the  curious  ob- 
fcrvations  I  have  made  on  that  fubjedl.     I  held  out  belter 
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tha:\  BrVigiuere,.  bccaulc  I  vj'as  yoimgcr,  more  habituated  to 
boJliy  extrcife,  and  accuftomed  to  drink  water.      ;  ,  -   > 

Wf  ^{jent  kmi  tiftafi  on  tjie  mvl^calthilil  -coarc  of  Spia, 
waiting  for  a  vciVel  to  convey  us  t»  Europe.  We  even;fcra- 
I'crfed  the  iiland  of  Cyprus  without  any  aecident,  daring  the 
iiioft  dangerous  feaion  of  the  yeavj^and  arriyvLl  at  the  ^oaft 
of  Caramania,  with  an  intention  of  traverfing  Afia  Minor. 
As  thP"EflgUrn'and  Algerincsinfefted  the  Levant  Teas,  we 
had  with  us  etfedis  too  vahiable  to  be  expofed  to  danger. 
Thi^voya2;e  \yas  lefs' fatal  to  Bruguiere,  and  will  be  highly 
valuable  to  botaiiifts;  for,  beudcs  various  kinds  of  feeds, 
they  vviii  fee  the  fi*uit  of  the  wild  plunij  which  we  found 
very  cojnnibn  in  Iconium,  as  far  as  the  environs  of  Mount 
Olympus.  This  tree  does  not  ditTer  from  the  criltivated. 
ItSjfruit,  a  little  larger  than  the  Damafcus  plum,  is  yellow- 
'y^\j  with  a  greater  or  lefs  tinge  of  red.  It  is  tartifli,  fonie^ 
\^hst  four  wli^rn  not  fully  ripe,  but  in  other  refpccts  perfectly 
fimilar  to  our  fmall  v.  hite  plums. 

♦  ■D'4jing  the  forced  ftay,  which  wc  were  in  fonie  nieafure 
obliged  to  niakcatConftantinoplc,  to  arrange  our  fcattercd  coU 
leition,  and  to  vrait  for  a  fafe  conveyance,  Bruguicre  recover- 
ed, if  not  hi:  foiTiier  looks,  atlcalt  a  pretty  good  ftate  of  health, 
Our  voyage  to  Athens,  and  afterwards  to  Corfu  acrofs  the 
ifihnius  of  Corinth,  a::id  as  far  as  Ancona,  was  ven,'  agrce^ 
able,  becaufc  we  had  for  fellow-travellers  men  of  intelligence, 

I  accompanied  the  collection  as  far  as  Zvlilan,  from  which 
I  difpatchcd  it  to  Paris,  It  will  no  doubt  be  fuperiluous  to 
tinumerate  to  you  the  ver}-  valuable  objccls  which  T  have 
procured,  conlifting  of  fee(.h,  fruits,  drugs,  plants,  quadru- 
peds, reptiles,  infects,  Sec. 
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XV'.  Oil  ii  Avzf  Mujlcal  Injlrumcni  invcnled  hj  Dr.C  H  L  A  D - 
N  I  ;  zi'llh  fame  Experiments  on  the  t-'ltrallons  of  Son'jrous 
Bodies. 


I 


N  the  niontli  of  Fcliruary  lafl,  Dr.  Chlathii  of  Witten- 
berg, well  known  by  his  various  publicalions  on  philofo^jhi- 
cal  fubjcc'-ts,  and  particularly  his  experiments  on  found,  per- 
formed  before  a  numerous  aliembly  at  Vienna,  on  a  new 
inftrumcnt  he  has  invented,  and  to  which  he  gives  the  name 
cA'  E//J)bo}i.  This  inftrumcnt  has  nothing  in  common  with 
tlic  Harmonica  but  the  glafs.  It  confilis  of  forty-one  im- 
moveable parallel  cylinders  of  glafs,  of  equal  length  and 
thicknefs.  Its  conltruction,  tone,  and  the  method  of  play- 
ing it,  are  totally  different  from  thofe  of  the  Harmonica. 
At  the  fame  time  Dr.  Chladni  made  feveral  curious  experi- 
ments on  the  vibrations  of  fonovous  bodies,  by  which  he 
fliewcd  that  fand  or  faw-duit,  ftrewed  over  thefe  bodies 
while  vibratino-  forms  different  reo;ular  fiomres,  according  to 
eircumftances.  As  it  may  afford  latisfadion  to  our  philoib- 
phical  readers  to  know  the  manner  in  which  thefe  experi- 
ments may  be  partly  repeated,  we  (hall  fubjoin  the  follow- 
ing Ibort  account:  Take  a  fquare  piece  of  glafs,  pretty 
thin,  fuch  as  that  ufed  for  wiixlows,  about  four  or  five 
inches  over,  or  even  more.  Smooth  it  at  the  edges  on  a 
grinding-ftone;  firew  a  little  faw-duft  over  its 'urface,  and 
lay  hold  of  it  gently  with  the  thumb  and  fore-finger  of  the 
left-hand,  fuppofmg  that  you  lay  hold  of  it  by  the  middle. 
With  the  right-hand  rub  a  violin  bow  foftly  againft  one  of 
the  edges  of  the  glafs,  drawing  it  either  up  or  down,  in  a 
diretlion  almoit  perpendicular  to  its  furface,  and  you  v/ill 
then  fee  a  tremulous  movement  and  the  whole  dull  leap 
about.  If  the  bow  is  cxatlly  in  the  middle  of  one  of  the 
fides,  the  dull  will  arrange  itielf  ahnoft  in  the  dircftion  of 
the  two  diagonals,  dividing  the  Iquare  into  four  ifolcclcs. 
ttjangles,     If  the  bow  be  applied  at  a  quarter  only  of  ihe 
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diftance  of  the  one  corner  from  the  other,  the  duft  will  ar*- 
rario;e  itfelf  in  fuch  a  manner  as  to  be  found  in  the  two  dia- 
meters of  the  fquare,  dividing  it  into  four  equal  fquarcs.  At 
other  times,  if  the  bow  deviates  a  little,  it  forms  a  figure 
like  a  double  C,  when  the  two  letters  are  joined  back  to 
back.  If  the  fquare  be  held  by  the  two  extremities  of  the 
diameter,  oppofitc  to  that  againft  which  the  bow  is  applied, 
the  duft  will  form  a  kind  of  oval,  one  of  the  axes  of  which 
will  be  the  fame  diameter.  If  the  glafs  be  of  a  circular  fi- 
c-ure  and  beheld  by  the  middle,  the  duft  will  arrange  itfelf  in 
fuch  a  manner  as  to  form  the  fix  radii  of  a  regular  hexagon. 
In  our  next  number  we  fliall  prefent  our  readers  with  fome 
ferthcr  particulars  on  this  intcrefting  fubje6l. 


XVr.  Account  of  an  extraordinary  large  Oriental  Pearly  Ex- 
cre/cence,  lidnch  was  offered  for  Sale  fome  Years  ago  at 
Tcterjhurgh.  From  NeueNordifcheBeytrage,  hy  ProJeJfoT 
Pallas,  Vol.  IL 

JL  HIS  remarkable  proc'u^lion,  which  was  brought  from. 
Holland  to  Pcterfburg  in  the  year  1779  in  order  to  be  fold, 
is  reprefcnted  fig.  3,  Plate  VIII.  The  pofiefibr  of  it  at 
that  time  was  Mr.  Daniel  Glldemeerter  Janz,  of  Amfier- 
dam,  into  whofe  hands  it  came  by  bequefl  from  one  Mr. 
Sander,  an  agent  of  Deux-Ponts,  and  had  been  purchafed 
in  India  for  50,000  florins  (4,5001.  fterliiig).  It  was  ofierQU 
for  fale,  luider  the  name  of  the  Sleeping  Lio?!,  at  douljic  the 
above  fum.  It  weighed  57 S  carats,  and  was  quite  perfect  in 
its  ihape,  as  feen  in  the  figure ;  fo  that  its  name  fcems  to 
have  been  given  it  net  in.nroperly.  The  other  fide  was 
fomewhat  flatter,  and  beautifully  marked  with  '/.'ifZ-zag 
frripes  fguiUcfcbirtJ  :  the  colour  and  fpiendour  \xere  alio 
remarkably  fine ;  fo  tliat  this  produOlion  fcems  entitled  to  a 
place  in  the  firft  c'afs  of  pearly  cxcrefcences ;  and  on  ac- 
count of  its  fize  def-.Tvcs  to  be  m.ulc  knou'n  as  a  curiofity  in 
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laalural  hiftory ;  though  inferior  in  fomc  rcfpcds  to  many 
much  fmallcr  but  regular  pearls,  fuch  as  that  in  the  pofTeffion 
of  the  late  Emprcfs  of  RuHia,  which  was  worn  by  Charles  XII. 
in  his  hat,  and  afterwards  given  to  his  filter  as  a  prefent  on 
her  marriage,  and  which  is  accompanied  with  two  other  pearls 
not  much  fnialler;  and  the  celebrated  pearl  of  the  King  of 
Spain,  caWcd  La  Pt'figri/ia  * ,  purchafed  by  Philip  II.  from  a 
traveller,  which  weighs  25  carats;  is  valued  at  150,000 
dollars,  and,  in  all  probability,  is  the  firll  in  the  world. 
The  above  pearly  excrefcencc  fcenied  to  have  been  attached 
by  the  fmall  end  to  a  hole  in  the  mother  lliell.  On  the 
relt  of  the  furface  there  was  not  the  lea(t.  appearance  of  an. 
having  been  ufed  to  give  it  its  fingular  form. 


XVII.  Dffcription  of  the  Apparatus  invented  by  Mr.  J  on  s 
CuTHBr.RTSoa  Jhr  producing  Water  bj  the  C'jmhujliun 
vf  Hjdrogen  Gas  in  0:ji^cn  Gas, 


A 


BCD  (Fig.  I,  Plate  VIII.)  reprcfcnts  the  inarument 
and  the  veflel  abed  in  which  it  ftands.  Tlie  giafs  boliie 
AD,  v.hich  can  contain  about  loco  cubic  inches  of  water, 
has  a  brafs  cap  which  fcrews  off  at  A,  and  is  perforated  at 
the  bottom,  in  which  the  piece  t^  (fig.  2.)  is  fcrewed.  B 
and  C,  two  glafs  receivers,  with  proper  mountings,  the  tops 
of  which  pafs  through  E  F,  a  Itraight  bar  of  brafs,  are 
made  faft  to  the  bar  by  female  fcrev.s  put  on  thcfe  tops, 
which  are  perforated  perpendicularly,  and  have  alfo  a  fide- 
hole  corrcfponding  with  a  hole  in  the  brafs  bar  and  with 
two  holes  in  e  f  communicatino;  with  the  large  bottle. 
VI  and  n  are  two  flop-cocks  in  the  brafs  bar,  to  (hut  or 
open  the  communication  between  the  receivers  and  the 
bottle.  F  R  and  E  N  are  two  flat  pieces  of  brafs  made 
faft  to   the  vcfTel  containing  the  receivers,  and  which   is 

'  It  was  a  produftioii  of  the  pearl-fifliery,  near  the  fmaJl  iflanJ  Mar- 
^ktiiir,  wi  die  coalt  of  Comana. 
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nearly  filled  with  water,  by  means  of  fcrews  at  a  and  h. 
O,  ainetallic  wire,  is  made  fad  to  the  brafs  cap  A  :  the  lower 
part  of  this  wire  is  made  of  platina,  and  is  brought  as  hear  as 
poliible  to  the  piece  ef,  but  not  to  touch  it.  When  the  in- 
ftrumcnt  is  to  be  ufcd,  the  ftop-cocks  being  kept  fnut,  the 
large  vciTcl  muft  be  detached  from  the  receivers,  by  un- 
fcrewing  the  female  fcrews  QQ,  filled  with  oxygen  gas  by 
any  of  the  comlncn  methods,  and  again  put  in  its  place. 
The  receiver  B,  which  has  a  hole  in  its  fide  at  o,  muft  then 
be  filled  with  oxvgen  gas,  and  C  v.ith  hvdrofi-en ;  and, 
while  ele6lrle  fparks  are  made  to  pafs  from  the  wire  O  to  the 
aperture  c,  the  cock  n  muft  be  opened,  by  degrees,  till  the  gas 
takes  fire.  Stop  the  eleclric  fparks  and  regulate  the  flame 
bv  turning  the  cock  one  way  or  the  other.  The  cock  7«,- 
which  lupplics  the  oxygen  gas,  muft  be  kept  quite  open,  and 
the  receivers  be  kept  fupplied,  C  to  its  lip  and  B  to  the  hole 
0,  bv  known  meafures  of  the  gafes,  from  time  to  time,  while 
the  procefs  is  continued.  The  paflage  that  leads  from  the 
hydrogen  gas  to  the  large  veRel  is  made  fniallcr  than  that 
from  the  oxvgen,  that  the  gas  may  enter  in  a  very  final! 
ftream.  The  hole  in  the  fide  of  the  receiver  B  is  for  the 
purpofe  of  preventing  more  oxygen  gas  being  introduced 
than  will  fill  it  to  that  point,  that  the  column  of  water  may 
alwavs  be  heavier  upon  the  hydrogen  gas,  which  has  to 
force  its  way  through  a  fmaller  aperture  than  the  oxygea 
sras.  The  fame  end  would  be  gained  by  making  B  only 
about  half  the  depth  of  C.  Both  thefe  receivers  are  opeii 
below,  to  receive  the  gas  introduced  under  them. 
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^ja.leJiiL-ns  N}-a  HancUingar,  &fc.'  New 
r:MiiJCi'.-)n-  ';!  the 'Royal  V^oatlc^niy  of5?cicnccs  at  Stock- 
iiohn,  for 'iheSVar  1797.  Vol.  XVTT.  I'art  Second,  witk 
two'Pl'atefi.     Part  Tnirc!,  with  ihfce  Plates. 

HE  fcconcl  part  of  this  work  contains  the  followin**- 
pTipers':  X.  MeiamlcrtijelTn's  continuation  of  the  HifloK'  of 
IMh-ficarArtronomy.  The  author  here  mentions  the  at- 
tempts  of  the  Academy  of  Pari?,  in  1730,  to  revive  the 
fvftem  of  Defcartes  in  oppofition  to  Newton'^  fvftem  of  Gra- 
vitation, and  particularly  what  John  Bernouilli  favs  in  hi* 
New  Thoiidits  on  the  Syftem  of  Defcartcs,  and  the  mannef 
(tf  deducing  from  it  the  orbits  and  aphelia  of  the  planet>;, 
together  with  the  objeclions  which  he  makes  to  Newton; 
1)/Alembert  f'lev.cd,  in  his  T-rcatife  on  the  Ecjuilibrium  and 
Niovcmeut  of  Fluids,  the  faults  committed  bv  Bernouilli, 
and  proved  that,  according  toBernouiiU's  fyftcm,  all  the  parts 
offuch  a  vortex  muft  complete  the  revolution  of  their  orbits 
at  the  fame  time;  and  that  the  planets,  if  theymo\ed  round 
the  fun  in  fuch  cortices,  muft  defcribe  their  orbits  iii.  the 
fmie  period ;  which,  however,  is  contrary  to'  nature.  As 
Jievnouilii  himfclfloi'.nd  that  the  velocity  of  fuch  vortices 
did  not  agree  with  Kepler's  rulcsj  founded  on  obfer\ationy 
he  endeavoured  to  explain  this  diilercnce,  but  fell  into  th6 
lame  errors -as  before.  His  new  h\pothefis  alfo,  for  explain- 
ing- the  moti(ji\  of  the  aphelia,  was  not  agreeable  to  nature  ; 
ard  Bougiicr  as  v.ell  as  D'Alembert  lliewcd  that  tl>e 
ci'iptie  orbits  of  the  planets  could  not  agree  with  Deicartes'S 
fvilem  of  vortices,  and  that  this  fyftem  cowkl  not  ferve--4» 
txplain  their  motion. — -IT.  Experiments  with  Pictra  Fo?igfi'fit 
flapisfuupj'LTj,  and  Obfervatioas  on  its  Nature,  bv  F.  A-'. 
Gadd.  — This  fpecies  of  earth,  found  near  Rome,  Naples  and 
Florence,  was  firll  dii"eo\ered  bv  Ferbcr.  Near  Naples  it  is 
foifnd  in  the  chalk-hills,  like  a^  white  U  ikclites'ih-lernn^ed 
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with,  a  great  many  fine  roots  of  flirubs ;  and  near  Florence, 
there  is  a  fpeci(isof  it  confifting  of  hardened  turf,  which  is  dug 
up  near  volcanoes.  The  author  made  experiments  with  » 
piece  procured  from  Italy,  and  found  that  lOO  parts  contain 
from  45  to  46  {iliccous  earth,  33  argillaceous  earth,  7  calca- 
reous earth,  and  20  calx  of  iron,  with  ioxnt  white  magnelia 
and  vegetable  alkali.  It  is  well  known,  that  when  this  fria- 
ble fpecies  of  tlonc  is  preferred  in  cellars  and  moiftened  with 
T^'ater,  it  pnoduces  abundance  of  eatable  muihrooms,  which, 
in  Italy,  are  highly  efteemed  and  brought  to  the  firit  tables. 
The  author  confiders  it  more  beneficial  to  cultivate  morels 
inftead  of  thefe  in  Sweden,  and  gives  an  account  of  the  me- 
thod.— III.  On  the  Art  of  hardening  Copper,  by  P.  J.  Hjelm. 
Copper,  without  doubt,  was  earlier  known  and  employ  d 
than  i^on;  and  fome  ancient  weapons  of  great  hardnefs  have 
given  rife  to  refcarches  in  regard  to  the  art  of  hardening  it. 
The  attempts,  however,  to  harden  it  in  the  fame  manner  as 
Iteel,  all  mifcarried,  and  the  art  was  confidercd  as  loil.  It  was 
then  tned  whether  this  obje£t  could  not  be  accompliihed  by 
mLxing  it  with  other  metals.  Monnet  believed  that  arfenic 
bad  been  ufed  by  the  ancients  for  this  purpofe ',  Geoffroy,- 
iron ;  Mongez  and  Dize,  tin.  The  laft  opinion  is  ftrength- 
ened  by  the  experinicnts  of  M.  Hjelm,  who  having  accu- 
rately examined  the  blade  of  a  dagger  difcovered  in  the  earth, 
found  that  it  confilted  of  83'  copper  and  i6'_  tin.  Of  a  hke 
mixture  of  both  metals  he  made  blades  for  knives,  which  ir* 
hardnefs  approached  very  near  to  the  former. — IV.  New  and 
little-known  Species  of  Lichens,  Fifth  Continuation,  by 
E.  Acharius.  The  author  here  treats  of  the  Phyfcia  follis 
membranacds,  tuhuhjts,  vcl  longitudiTjaliter  lacunofc  canal'i- 
Ci</fl/;V,  to  which  belong,  i.  Lichen  IJland'icus  y  membrana^ 
ceus,  adjcendens,  inidtifdo-lacimatus,  ciliatus,  ca?ialiculatusy 
•vlridi-cajlancusj  jhitcUis  Jc[lilihus  planis  concoloribus.  This 
fpecies,  beft  known  of  all  on  account  of  its  medicinal 
and  nourifliing  qualities,  grows  abundantly  in  Sweden.  Irt 
forefts  CQvered  with  mofs  it  grows  to  the  greatcft  fize.  on  the 
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eytifus  laburnum^  and  on  ftones  it  acquires  fine  leaves.  On 
the  edo-es  it  is  t'urniflied  with  fmall  itiff  briftles,  and  on  the 
fides  has  linall  cxcrercences  Hke  the  head  of  a  pin  befprink- 
■led  with  white  meal.  2.  Lichen  cucuUatus ',  membranaccKS 
ercihis,  glaber,  incij'us,  tubu/oJ'o-ca7ia/ic7ila(us,  albus,  bajl 
purpurafccnSy  fcntcll'is  pojUc'is  cucullatis  fufc'is.  It  is  oftcu 
confounded  with  the  L/V/vw  nivalis.  ^.  Lichen  nivalis  -,  mcm- 
■branaccus,  adfccndcns,  laciniatus,  crifpus,  lacuno/'us,  albus  baji 
Jlavefcens.  Mod  botanilLs  have  confidered  this  as  the  Lichen. 
■cucuUatus .  It  grows  farther  towards  the  north.  The  or- 
gans of  fructification  aVe  little  known.  4.  Licheri  tencllus  \ 
mcmbranaccuSy  ilccumbcns  laciniatus,  laciniis  apice  ciliatis 
obtujisy  tubuloj'o-fornicatis,  adfcendcntibus,  cinerafcetis  ]  fcu- 
telUs  fclJUibus,  lattralibusy  nigrocaijiis.  It  has  long  been 
-  confidered  as  a  variety  of  the  L.  ciliaris  ;  from  which,  how- 
ever, it  is  very  ditferent.  5.  Lichen  ciliaris;  ntcmbranaceuSy 
fidjcendcns,  linearis^  laciniatus,  ciliatus  vii-idi-glaiicus,  Juh- 
tus  alius,  canalicnlatus,  fcutcllis  termuialibus  nigrocivjin. 
It  grows  particularly  on  the  afh.  6.  Lichen  furfuraceus  \ 
membrajiaceus,  decumbcns  laciniatus,  pulverulentus  cincreus, 
fubtus  ca7iaHculat!is  •violacco-niger,  fcutellis  Jparjis  ampitlla- 
ccis  rnbris.  It  grows  on  the  fir,  birch,  and  Hones ;  con- 
tains abundance  of  inflammable  particles,  and  refin. — \'.  De- 
fcription  of  the  Ficus  Ja-vanenjis,  a  new  Bird  from  Ja\'a,  bv 
S.  J.  Limigh ;  with  a  Figure.  It  is  a  kind  of  woodpecker 
with  three  toes,  the  charailers  of  which  are  as  follow  :  Picus 
Ja-vanenJis,  verticc  crijlato  tiigro  albo  maculato,  collo  fubtus 
albo,  Vmeisfexnigris,  dorfo  Juperitvs  jiavo,  inferius  cin7iabarito, 
pedibus  tri-digttatls. — VI.  Defcription  of  an  Apparatus  for 
planing  Ship  Pins,  invented  and  employed  at  Carlfcrona,  in 
1784,  by  C.  F.  Bouke,  with  a  figure.  This  machine  is  fo 
conllru6led  that  it  will  make  thefe  pins  either  round  or 
fquare.  Two  workmen  in  a  day  can  make  with  it  four  or 
five  times  as  many  as  by  the  ufual  apparatus  with  a  hand- 
plane.  At  Carlfcrona,  where  35000  fuch  nails  of  oak  or  fir 
are  ufed  every  year,  this  machine  caufes  a  faving  of  666\  rix- 
VoL.  II.  Y  dollars 
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dollars  in  point  of  labour. — VII,  Obfervntions  on  the  Strength 
of  the  Walls  of  Fortifications,  by  A.  Sjoberg.  The  author 
prefers  the  theory  of  Stahlfverd,  in  regard  to  fortification,  io 
thofe  of  Lorgna,  Delanges,  and  Woltmann  :  a  more  accu- 
rate account  of  this  theory  has  been  given  in  Bohm's  Ma- 
gazine for  Engineers ;  but  Stahlfverd  is  too  lliort,  and  in 
fome  parts  he  has  not  fufficiently  explained  his  calculations. 
He  has  alfo  employed  fluxions  fomctimes  with  long  converg- 
ing feries,  though  it  might  have  been  poflible  by  other  me- 
thods to  approach  nearer  to  the  objecl.  M.  Sjoberg,  there- 
fore, has  begun  here  to  improve  and  explain  this  theory.— 
VIII.  Farther  Examination  of  the  Black  Stone  of  Ytterby, 
and  the  peculiar  Earth  found  in  it,  by  A.  G.  Ekcberg.  The 
author  continued  the  experiments  made  by  Gadolin  on  thi* 
fubjett,  and  found  in  lOO  parts  47^-  of  a  peculiar  earth,  dif- 
ferent from  all  the  other  kinds  of  earth  hitherto  known, 
and  to  which  he  gives  the  name  of  Yttcr  earth,  Ytlrica.  The 
(lone  itfelf  he  calls  Ytter  ftone. 

In  the  third  part  \ve  find  the  following  papers :  I.  Some 
new  ]Moths  of  the  Genus  of  the  Torfnccs,  by  C,  P.  Thunberg,. 
fuch  as,  I.  Tortrix  Fahlbergtana  :  alls  baji  cmereis  apice 
purpureis ;  Jirigis  albidis  ;  froni  the  ifland  of  St.  Bartholo- 
mew in  the  Weft  Indies.  2.  T.  Stickmarmlana,  alts  ex~ 
ierne'fufc'is  interne  alhis,  I'mea  media  f err uglnca  abbrei'iaia. 
3.  T.  Liunghiana  :  alis  albis  punSiis  fiifcis  irroratis;  fafciis 
triius fiifcis .  4.  T.  Achariana  :  alis  phimbcis,  fafciis  duabus 
nigris,  iriferioribus  vuirgine  albis.  ^,  T.  Blomiana:  alis  plum- 
beis  fupericribus,  arciifafciaque  abbrc-viata  obhqua  atra.  6.  T. 
Naezeniana,  alis  purpureo-aureis  ;  maculis  oSiofaz'is,  antennis 
a7inulatis.  All  thefe  are- found  in  Sweden,  and  have  been 
named  after  the  Swedilli  naturalifts  by  whom  they  were  dif-- 
covered.  IL  IVeJhingia,  a  new  Genus  of  Plants  defcribed 
by  .1.  E.  Smith,  M.D.  Prefident  of  the  Linnaean  Society  of 
•London.  It  was  firft  difcovered  in  New  Holland  by  Dr. 
Solander,  who  called  it  Cunila  frutlcofa,  though  it  is  totally 
differcnt_,    and  has   rather  a  fimilarity  to  rofcmary,  from 

which. 
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whicli,  however,  it  is  diflcrcnt  alfo.     It3  peculiar  character 
xs  :    Calyx  fcmiqutnqucjidui^  faitagorncs  ;  corolla  rcj'vphiata, 
I'lmho  quadnfido,  lobo  lovgiore  ere  h,  b'.part'ito  :  Stamina  dij- 
/ii/iiiu,  duo  brcviora  {infcriora)  abortiva.     The  author  afliLMis 
it  rather  to  the  didynam'ia'avgioj'permia,  immediately  after 
the  teucrium,  than  to  the  diandr'ui.     III.  Experiments  on 
tlic  method  of  preparing,  from  moft  of  the  hchcns,  dyes 
for  giving  beautiful  high  colours  to  (ilk  and  vv-ool.     By  D. 
Wcftring,  M.D.   Sixth  continuation.     Of  thefe  lichens,  fit 
forthcpurpofes  of  dyeing,  there  are  eleven  or  twelve  kinds,  a 
great  many  of  which  grow  in  Sweden,  fo  that  large  quantities  of 
them  might  be  collected  every  year.     They  aOford  excellent 
nourifliment  to  goats.     In  fome  places  they  are  employed  as 
Ituffing  for  chairs  and  fophas,  in  the  room  of  horfe  hair,  &c. 
fuch,  for  example,  as  the  Lich.  chalybciformis,  barbatus  and 
pllcatus.     Some  kinds,  fuch  as  the  L.  barbatus  and  plicatus, 
are  ufed  by  the  common  people  as  medicine  in  the  hooping- 
cough,  hemorrhages,  jaundice,  &c.  for  which  the  L.birtus 
is  alfo  ufcd.     The   author  was  at  great  pains  to  examine 
thefe  different  fpecies,  and  made  upwards  of  two  hundred  ex- 
periments with  thv-^m  in  dyeing,  but  particularly  with  L.ju- 
tatus  ;  jllameniofiis penduliis  ax'illh  comprejjls  :  L.  chalybe'i-' 
Jormis ;  Jilajnentojus  Jubramojus    ddcumbens^    impllcato-jleX' 
vnfus  J  and  L.  lanatus ,  Jilamentofus,  ramojijfunus,  decumhens^ 
hnplicatuSf  opacus.     The  firft  gives  a  kind  of  orange-red  dye 
[color  aurantiacus),   and  particularly  to  yarn;   the  fecond 
does  not  yield  fo  good  a  dye  ;   and  the  third  is  of  no  ufe  for 
dyeing.     IV.  Defcription  of  new  and  little  known  fpecies  of 
lichens,  by  E.  Acharius.    Sixth  continuation.     The  author 
here  treats  of  the  phyfcia  foliis  fubcartilagineis,  pldnh  cut 
con-jexiufcuhsy  of  which  figures  are  given,  and  among  which, 
befidcs  thofe  mentioned  in  the  preceding;  part,  the  author 
enumerates,   "j.  Lichen  prunajlri:  J'ubcoriaceus  mollis  erec' 
tiu/cuhis  lineari  laciniatus  planus  fugofo-lacunojits,  fubtus 
albi/Jimus',  fcutellis   latcralibus   concavis  fvfcis.     8.   Lich. 
fraxirieiis  3   carfilaginco-ffttPibtdtiUc^Us  Cre^us  planus,  laficea- 
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latus  rug^jfo-lacunofus  cinerfus  ;  fcutdlis  fparjis  lateralihuJf 
marginalibufque  paliidis.  9.  Lich.  Jajligiatus  :  Jubcaftilc- 
gineus  ereclus  ceefp'itofus  ramofus  ;  ramis  fajTigiatis  teretiuf- 
cuUs  lacunrjis  furfuni  incrajfatis  fubinerniibus  ;  fcutdlis  fcjfi- 
lihus  terrainalibus.  10.  L.ich.  calicaris :  fubcartilagineus 
ereSlus  linearis  ramoj'o-pinnatifidus^  coinprejfus  lacunulofus 
■pallidas ;  fcutdlis  pedu7iculatis  convcxis  jparjis.  V.  Farther 
examination  of  Stahlfwerd's  theorv  refpecling  the  ftrcneth 
of  the  walls  of  fortifications,  bv  A.  vSjbbcrg,  with  figures. 
VI.  Geometrical  elfav  on  the  motion  of  bodies  drawn  from 
or  towards  a  oivcn  point  in  the  inverfe  double  ratio  of  the 
diftance  from  that  point,  bv  J.  Svanberg.  Neither  of  theic 
papers,  w  hich  are  to  be  continued,  will  admit  ol  abridge- 
ment. 

Afl.-iandliug  om.  Telegrapher  och  f'rfok  til  en  ny  inrattning 
d'dras.  Sec.  A  Treatife  on  Telegraphs,  and  anew  Conflnic- 
tion  of  one,  by  A.  N.  Edelcrantz,  Counfellor  of  the  Chan- 
cerv,  one  of  the  Eighteen  of  the  Swedifh  Academy,  Sec. 
Stockholm,  1796.  9^.  p.  8.  with  ^i\c  copper-plates  and 
three  tables. 

When  people  wifii  to  tranfmit  intelligence  to  others,  at  a 
diftance,  in  a  quicker  manner  than  by  letters  or  mcf^'engers, 
it  can  be  done  only  bv  fignals,  but  two  different  ways:  either 
bv  fingle  fignals,  which,  according  to  previous  agrcernent, 
convey  whole  ideas  ;  or  by  feveral  fuccefTue  fignals,  which, 
by  reprefenting  letters  and  words,  anfwer  the  fame  purpole. 
The  firft  kind  of  fignals  were  employed  in  the  earlieft  pe- 
riods, and  fome  of  them  were  fuited  to  the  ear  as  well  as  to 
the  eye.  For  the  eye  the  ancients  employed  fires  and  fmoke, 
torches,  flags,  and,  in  modern  times,  fky-rockcts  have  been 
uftd.  For  the  ear  they  employed  drums  and  trumpets; 
and,  fmce  the  invention  of  gun-powder,  the  firing  of  cannon 
has  been  applied  to  the  like  ufc.  But  even  all  thefe  are  in- 
capable of  exprefling  what  could  be  communicated  by  fpcech 
and  writing;  and  to  accomplifli  that  object,  by  figns  capable 

of 
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of  cxprcfling  all  the  pofllble  variations  and  combinations  of 
the  letters  of  the  alphabet,  forms,  in  a  proper  ienie,  the  true 
teleo-raphic  art.  Even  the  fignals  at  leu,  as  they  extend  only 
to  particular  circumftanccs,  are,  when  compared  to  fignaU 
bv  letters,  only  a  kind  of  hieroglyphics. 

The  proper  telegraphic  art,  ho  vever,  was  not  unknown 
to  the  ancients.    The  Greeks  and  the  Romans,  for  (ignals, 
made  ufe  of  pots  filled  v/ith  lighted  twigs  and  flraw,  over 
which  they  poured  oil ;   and  thefe  being  placed  in  certain 
rows,   exprelll'd  certain  letters,  according  to    the  order  iu 
which  each  row  was  lighted.    Polybius  mentions  a  method 
ii\  ^hich  the  letters  of  the  alphabet  were  divided  into  five 
rows ;   and  bv  means  of  a  certain  number  of  torches,  raifed 
on  the  rioht  and  left,  the  number  of  the  row,  and  the  letter 
in  the  row,  coidd  be  exprell'ed.     The  fteganographia  trithe- 
"iniana  of  a  benedicline  monk,  in  the  15th  century,  feemi  to 
have  been  fomething  of  the  lame  kind ;   but  the  firft  experi- 
ment, after  the  manner  of  the  Greeks,  is  defcribed  by  Kir 
chcr  in  his  Ars  magna  luc'is  *■/  iimhw^  under  the  title  of  Crjp- 
togamia  catoptr'ica.     It  was,  however,  imperfe<5f,   and  could 
be  emploved  only  at  a  certain  diflance.     Schott  in  his  Tcch- 
jjica  curkfu  propofcs,  from   an  anonymous  author,   to  erect 
polls  upon  an  eminence,  io  as  to  be  diftinguifhed  through  a 
tclefcope,  and  on  which  proper  fignals  could  be  elevated  as 
might  be  nccelTary.     Kefsler,  in  his  Concealed  Arts,  advifes 
characters  to  be  cut  out  on  the  bottom  of  a  cafk,  fo  as  to  ap- 
pear luminous ;  and  Hook  propofes  certain  figures,  the  form 
of  which  could  be  eafily  changed,  to  be  fufpended  on  a  wood- 
en frame.     Gautkey  recommends  tubes  fome  thoufand  fa- 
thoms in  length;   Guyat,  tables  with  the  letters  cut  out  in 
ihcm ;  and  Paulian,  in  his  Dkl'iouna'tre  d^  Phyjiqu:,  a  tranf- 
parent  figiur  confining  of  one  perpendicular  and  three  hori^ 
zontal  Itripes  forming  ten  compartments,  each  of  which,  by 
removing  boards  from  behind,  can  be  rendered  vifible  or  in- 
vifible.     The  inventions  of  Linguer,  Bergftrafler,    Chappe, 
J3urja,  Bockman,  and  Achard,  were  all  much  ow  the  fame 
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plan.  After  this  hiftoricalintrodu6tion,  the  author  defcribes 
the  properties  of  a  good  telegraph.  Thefe  are  :  ift,  perfec- 
tion in  regard  to  the  combination  of  the  charafters  and  the 
property  of  the  figns;  2d,  perfection  in  regard  to  eafinefs  of 
movement  and  ufe.  Thefe  properties,  the  author  fays,  are 
united  in  that  of  Chanpe.  His  telegraph  confifts  of  three 
arms,  the  inclination  of  which  towards  each  other,  towards 
the  perpendicular  pod,  and  towards  the  horizon,  give  cer- 
tain pofitions  that  reprefent  the  old  Runic  letters,  ortheoldeft 
alphabets,  and  bv  their  combinations  256  pofitions  or  parti- 
cular ligns  are  poffible.  In  September  1794,  the  author  be- 
gan to  make  experiments  in  Sweden,  before  he  was  ac- 
quainted with  a  complete  defcription  of  the  French  tele- 
graph ;  and  he  contrived  various  forms,  fome  like  the  French 
and  fome  entirely  different,  till  he  at  length  fell  upon  that 
which  he  here  defcribes,  the  combination  and  ufe  of  which 
are  attended  with  great  advantages.  A  defcription  of  it 
without  the  figures  would  require  too  much  time.  It  is  pro- 
perly a  fort  of  lattice  with  ten  apertures  in  three  vertical 
rows,  which  can  be  opened  and  {hut  by  means  of  boards*", 
and  which  are  capable  of  forming  1024  combinations  or  dif- 
tinft  fignals.  Thefe,  in  order  to  be  eafily  diftinguiflied  and 
repeated,  are  exprefied  by  figures  arranged  in  tables  fub- 
joined  to  the  work  ;  fo  that,  w-ith  thefe  1024  Hgns,  it  is  pof- 
fible to  reprefent  2097152  variations  of  the  figures.  For 
fignals  in  the  night-time  a  lamp  is  applied  behind  each 
hole,  and  covered  or  uncos  ered  as  may  be  neceffaiy. 

*  Th's  feems  to  be  on  t'.e  fame  principles  with  thofe  adopted  in  England. 
Edit. 
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LEARNED  SOCIETIES. 

KOYAL  SOCIETY    OF  LONDON. 

JL  HE  meetings  which  took  place  on  the  6th  and  I3lh 
inftant  were  occupied  by  the  reading  of  a  paper  on  Vifion, 
by  Dr.  WiH'on,  of  which  we  find  it  impoflible  to  give  any 
abltraol.  At  the  latter  meeting  the  Annual  Regifter  of  JNIe- 
teorolooical  Obfcrvations  was  read  to  the  Society. 

At  the  meeting  on  the  20th,  a  paper  was  read  containing 
experiments  on  vegetation  in  pure  water,  by  Dr.  Crell.  He 
planted  the  feeds  of  funflowers  in  fome  ferruginous  fand  which 
lie  had  feveral  years  employed  for  fand  heats,  and  which,  he 
therefore  favs,  could  contain  no  carbon.  The  pure  water 
was  that  with  which  his  place  of  refidence  is  fupplied  by 
pipes.  The  pot  in  which  the  feeds  were  planted  was  put 
into  his  library,  which,  being  but  fcldom  opened,  he  con- 
cludes, could  therefore  contain  no  carbonic  acid  gas  (fixed 
air) .  Four  of  the  feeds  grew  and  flowered  :  the  feeds  of 
one  of  which  were  again  reared  in  the  fame  manner  in  the 
following  year.  The  queftion  put  by  Dr.  Crell  is  :  Whence 
do  vegetables  derive  their  nouriilmient  ?  and  particularly, 
whence  comes  the  carbonaceous  matter  which  conftitutes 
fo  large  a  portion  of  their  bulk  ?  After  fome  reafoning  on 
the  fubjeA,  the  author  concludes,  that  carbon  is  either  de- 
pofited  in  plants  by  the  light  which  falls  upon  them,  and  is 
therefore  a  conilituent  part  of  light^  or  that  it  is  generated 
in  them  by  its  acl:ion. 

The  reader  will  naturally  afk,  JHow  water  coming  from  a 
wommon  rcfcrvojr  can  be  confidered  as  pure  ?  How  fand 
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which  has  been  employed  for  the  purpofes  of  a  fand  heat  for 
years,  and  confequenily  expofed  to  receive  duft  and  fmall 
fragrments  of  coals,  can  be  free  from  carbon  ?  And  what  fort " 
of  a  room  it  mu ft  have  been  which  could  contain  no  car- 
bonic acid  gas  in  the  atmofpheric  air  with  which  it  was 
filledj  places  but  feldom  opened  being  generally  found  to 
contain  more  of  that  gas  than  thofe  which  are  better  venti- 
lated ? 

FRANCE. 

The  Soc'ety  of  Natural  Hiftory  at  Bourdeaux  has  formed 
itfelf  into  a  Society  of  the  Sciences,  Belles-Lettres  and  Arts  ; 
and,  like  the  National  Inftitute,  is  divided  into  three  claflcs : 
ift,  Mathematical  and  phyfical  fciences  ;  2d,  Moral  and 
political  fciences  ;   3d,  Literature  and  the  fine  arts. 

The  Society  of  Natural  Hiftory  at  Paris,  has  given  itfelf  a 
new  organization.  In  future  it  will  aflemble  only  once  a 
month;  but  it  has  choferi  an  adminiftration  who  will  meet 
once  everv  fortnight.  This  adminiftration  confifts  of  fix  com- 
jiiiihoners,  Juffieu,  Lamarck,  Hauy;  Fourcroy,De5fontaineand 
Lacepede,  who  have  chofcn  fix  afliftants  :  Ventinat,  Brogni- 
ard,  Leliere,  Vauqueiin,  Cclfe  and  IMillin.  Cit.  Sylveltre  haa 
been  appointed  treafurer,  and  Cit.  Cuvicr  fecretary.  The 
reft  of  the  Society  is  divided  into  two  fe«Slions  :  one  of  mem- 
bers, each  of  whom  ensages  to  read  a  memoir  annually ; 
and  the  other  of  free  afibciates,  who  are  not  obliged  to  per- 
form any  labour.  The  Society  have  publifiied  a  volume  of 
Memoirs  in  folio,  under  the  title  of  Ade  de  la  fociete  cChiJ- 
toire  naturelle,  and  has  erected  a  ftatuc  of  Linnceus  in  the 
national  garden  of  plants. 

MISCELLANEOUS. 

PRESENT  STATE  OF  CHEMISTRY  IN  GERMANY. 

As  we  have  frequent  occafion,  in  the  courfe  of  this  Maga- 
■/Awt,  to  mention  or  make  extrafts  from  the  works  of  diftcr- 
e.nt  chemifis  on  the  Continent,  and  as  they  have  not  yet  all 
entirely  abandoned  the  old  fyftem,  our  chemical  readers,  we 

hope. 
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Impe,  will  not  be  difplcafed  with  the  foHovvliig  (hort  account 
of  the  prcfent  flatc  of  chemiftry  in  Germany,  being  an  ex- 
tract of  a  letter  from  Dr.  Girtatmer  to  Van  Mons,  dated 
Gottingen,  Sept.  5,  179*5,  publifhcd  this  year,  in  one  of  th« 
German  Journals,  with  fome  obfervitions  by  Van  Mons. 

"  The  fydeni  of  chemiftry  in  Germany  has  undergone  a 
revolution.  The  exillence  of  phlogifton  is  no  longer  de- 
fended, but  bv  Gren  (a  man  of  diftinguirtied  talents,  though 
obftinate),  Wcftnnnb,  Gmelin  and  Crell.  The  three  lall 
have  declared  eternal  war  againfl:  the  antl-phlogi(lic  doc- 
trine. Their  enthufiafm  even  proceeds  fo  far  that,  if  we 
ftill  lived  in  the  age  of  martyrdom,  they  would  not  hefitate 
to  fufler  thcmfelves  to  be  Inirnt,  in  order  to  prove  tiie  exift- 
ence  of  phlogifton  in  their  bodies.  Tronnnfdorf,  who  has 
embraced  the  new  do«Arine,  flill  adheres,  however,  in  fome 
fmall  points  to  the  old.  Gottling  defends  his  new  hypo- 
thcfis.  Among  our  young  chemiils,  Scherer  of  Jena  promifes 
great  things.  He  is  a  zealous  follower  of  the  French  che- 
milhy,  a  good  experimenter,  and  poiTefl'ed  of  great  know- 
ledge :  there  is  nothing  but  the  res  angujla  dom'i  which 
prevents  hini  from  labouring  and  making  new  difcoveries. 
ProfelTor  Mayer  at  lilrlangen  is  a  man  of  great  talents,  who 
to  natural  philofophy  and  chcmillry  unites  a  profound  know- 
ledge of  the  mathematics  like  Monge  at  Paris.  Iiermbftiidt 
does  every  thing  he  can  for  the  advancement  of  the  new 
doiilrine.  The  above  is  a  faint  (ketch  of  the  prefent  Itate  of 
chemiftry  in  Germanv. 

"  As  my  occupations  have  not  permitted  me  to  continue 
mv  experiments  on  phoiphorus  and  alkalies,  I  am  unwilling 
to  communicate  to  you  thofe  I  have  made,  until  I  repeat 
them :  I  will,  however,  venture  to  allure  you,  that  phof- 
phorus  is  a  compound  of  azot  and  hydrogen.  All  phof- 
phorus  contains  more  or  lefs  carbon ;  but,  in  my  opinion, 
that  principle  does  not  enter  into  its  compofilion. 

"^  I  have  proved  that  phoiphorus  may  fl)ine  in  azotic  ga$ 
and  carbonic  acid  gas  by  means  of  the   water  which  thele 

gafes 
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gafcs  contains,  and  which  the  phofphorus  decompofes;  as  is 
proved  by  the  phofphorated  hydrogen  gao  obtained  in  thefe 
experiments.  I  explain  by  this  the  experiments  of  Gottling. 
I.  wait  with  impatience  for  the  memoir  you  have  an- 
nounced, and  in  which  you  have  proved  that  I  was  deceived 
in  regard  to  the  muriatic  radical.  I  fliall  repeat  the  experi- 
ments ;  and  whatever  be  the  refult,  fliall  render  homage  to 
truth.'* 

The  follo'iving  obfcnations  on  the  above  letter  have  been 
publlihed  by  Van  ]Mons  :  '•  This  letter  might  induce  people 
to  believe  that  tlie  four  cheniifis,  of  whomGirtanner  fpeaks, 
fcill  prufefs  the  principles  of  the  theor)'  of  Stahl.  On  this 
fabject  I  ought  to  undeceive  tliofe  who  have  been  pre- 
fcntcd  by  the  war  from  being  fully  acquainted  with  the 
p.rogrcfs  of  the  new  chemiilry  in  Germany.  That  coimtry  has 
ccafed  to  have  among  its  chemical  writers  any  partizan  of 
the  unqualilied  fvftcm  of  phlogifton,  fince  I  convinced  them  of 
the  prcfence  of  oxygen  in  the  oxyd  of  red  mercury.  They 
have  all  adopted  the  new  doctrine  without  reftriciion,  or  with 
rcftriclions  of  very  little  confequence.  Crell,  Weftrumb, 
AVicglcb,  Trommfdorf,  Gmclin,  Richter,  Leonardi,  &c.  in 
endeavouring  to  unite  the  ncv\-  theory  with  the  cxiftence 
of  phlogifton  in  combuftible  bodies,  all  admit  it  in  general 
and  all  its  confcquences.  They  w idi  only  to  fave  themfehcs 
from  the  appearance  of  a  complete  defeat.  Thofe  who  ftill 
adliere  to  the  prefervation  of  that  agent,  confider  it  as  the 
baiis  of  light,  or  as  dormant  light.  This  balis,  abundantly 
contained  in  inflammable  fubltances,  when  it  meets  and 
combines  itfelf  with  caloric,  conflitutcs  luminous  fire;  which 
explains  why  combuftible  fubftanccs  require  a  certain  de- 
gree of  heat  before  they  are  inflamed.  This  fyitcm,  and  the 
applications  of  it  which  follow,  arc  the  only  points  in  which 
thev  differ  from  us  :  in  all  ihc  other  explanations  they  agree 
perfectly  with  our  principles.  We  fliall  fee  how  little  in- 
fluence there  theories  modified  v\ill  have  over  the  future  pro- 
grefs  of  found  chemiftry  in  Germany. 

*'  Gren, 
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*'  Gren,  as  profound  a  philofopher  as  a  chemift,  a  great 
mathematician  and  geometrician,  no  longer  attaches  any 
importance  to  the  adiniilion  of  a  particular  inflammaljle 
matter,  flis  Foundations  of  the  New  Cheroiftry,  the  firft 
volume  of  which  he  has  juft  puhlifhcd,  are  entirely  written 
accordmg  to  the  principles  of  the  French  fyftem.  In  hi« 
Manual  of  Chemiflry,  printed  two  years  ago,  he  gave  thp 
theory  of  oxygen  along;  with  that  of  phlogillon.  He  did  al- 
mo(t  the  fame  thing,  the  preceding  year,  in  the  fccond 
edition  of  The  Grounds  of  Natural  Philofophy.  A  third 
edition  of  that  work  is  now  printing,  in  which  he  will  give 
an  account  of  the  phenomena  of  that  fciencc  according  to 
the  pure  fyftem  of  I-avoifier.  His  Journal  of  Natural  Phi- 
lofophy, of  which  eleven  volumes  have  appeared,  has  always 
admitted  indifcriminatcly  articles  for  and  againft  boUi  theo- 
ries. Tiiat  Gren  Ihould  fo  long  doubt,  can  allonifli  thofe 
only  who  are  ignorant,  that  to  think  for  onefelf  gives  birth  to 
fcepticifm  and  diverlity  of  opinions. 

"  Gmelin  is  cxclufively  employed,  as  we  may  fay,  with 
hiftorical  and  technical  chemiftr)'.  In  the  fecond  edition  of 
his  Manual  of  Chemiflry,  as  applied  to  the  Arts,  which  he 
has  ju(t  finilhed,  he  gives  the  little  theory  required  in  fuch  a 
work  according  to  the  old  principles ;  but  in  addrefling 
himfclf  to  beginners,  oucrht  he  not  to  fpeak  in  lang-uajre  that 
is  known  and  fuitcd  to  their  comprehenfion  ?  His  Introduc- 
tion to  General  Chemiftry  gives  an  accoimt  of  the  flate  and 
progrcfs  of  the  feience  in  both  theories. 

"  Weft  rumbgives  alio  many  articlesof  technical  chcmifttry, 
which  he  treats  of  with  a  knowledge  and  dilcernment  which 
denote  a  chcmift  well  verfed  in  the  practical  part  of  his  art. 
His  writings  on  pharmacy  evidently  fhew  that  they  are  the 
work  of  a  man  w  ho  has  feen  much  and  reflccl^ed  well  on  an 
art  where  a  sreat  deal  ftill  remains  to  be  done.  In  both 
thefe  kinds  of  labour  he  prefers  fafts  to  reafoning. 

"  Crell  is  ftill  the  editor  of  the  Chemical  ^Vnnals ;  a  valu- 
able collection,  which  has  tended  much  to  promote  the  culti- 
vation 


33*  Ji^artbquake  in  South  America. 

\-ation  of  chemiftry  in  Germany ;  and  in  which  he  gives,  v>\i\\ 
(idelitv,  not  only  the  opinions,  but  even  the  language  of  the 
authors.  He  ftill  finds  it  difficult  to  adopt  our  principles  ; 
but  at  the  age  of  that  rcfpeftable  literar)-  veteran  it  is  not 
cafy  to  abandon  old  ideas.  Befides,  Crcll  has  among  his 
fubfcribcrs  and  correfpondents  fome  difciples  of  Stahl,  whofe 
fupport  he  muft  endeavour  to  retain." 

EARTHGUAKE   IN  SOUTH   AMERICA. 

A  letter,  dated  Quito,  February  20,  1797,  contains  the 
following  particulars  refpefting  this  dreadful  cataftrophe, 
feme  account  of  which  has  already  appeared  in  different 
gazettes : 

•"  Hiftory  affords  no  example  of  a  devaflation  like  that 
which  lately  took  place  in  the  provinces  of  Taninga,  Am- 
bato,  Riobamba,  Alaofi,  part  of  Chimbo  and  Quito.  Not 
a  houfe  has  been  left  ftanding:  every  thing  is  levelled  with 
the  ground.  We  are  affured,  that  the  volcano  of  INIaas 
made  a  mofl  dreadful  eruption,  and  fplit  in  two  parts,  which 
feparatcd  from  each  other.  An  earthquake,  which  fodk 
place  at  the  fame  time,  fliook  the  mountains  with  fuch  vio- 
lence that  thcv  were  daflied  againft  each  other,  and  threw 
up  fometimes  flones  with  clouds  of  duft,  and  fometimes 
ftreams  of  burning  lava,  or  water.  The  mountain  Ygualata 
in  falling  threw  out  a  ftream  of  lava  which  rolled  along  with 
fiery  waves,  and  which  in  its  courfe  totally  deft royed  Capalpi, 
San  Andreas,  Ouaono,  Emlyies,  Guanando,  and  fcveral 
other  places.  The  mountain  Mova  almoft  diifolvcd  into 
vater,  and  fwept  away  Pclile  and  the  celebrated  plantation 
of  St.  Ildephonfo,  where  a  thoufand  perfons  pcrifhed.  The 
mountain  Euero  fell  on  the  village  of  the  fame  name,  without 
leaving  a  fingle  witnefs  of  this  melancholy  cataftrophe.  The 
mountain  Yatagui  fell  upon  Maforo,  and  opened  fuch  i. 
dreadful  gvdph,  that  every  thing,  houfes,  churches,  and  in- 
habitants, all  but  two  perfons,  were  fwallowed  up  by  it. 
This  place  was  converted  into  a  bituminous  lake,  which 

emitte4 
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^emitted  a  fulphurcous  vapour.  The  ruins  arc  every  where 
fo  great,  that  all  the  gold  and  lilver  of  America  will  hardly 
be  fuHicient  to  repair  the  devaCtation.  The  number  of 
thofe  who  have  loll  their  lives  cannot  be  aicertained-j  but 
it  nudl  be  very  confiderablc.  The  provinces  of  Kiobaniba, 
\kv.  have  fufVcred  moll  :  in  the  laft  many  died  of  hunger, 
and  even  of  thirft,  as  all  tiie  water  was  corrupted.  In  other 
diftricls  the  iliocks  (lill  couLinue ;  and  the  lakes  throw  up 
flames.  ^Vt  Sambagna  and  Timba  new  rivers  have  burll 
forth  at  dilVcrent  j^laees." 

SINGULAR   MAGNETIC  PH  E  XO  MENOX. 

In  the  RAcbJ'dtizLigcr,  a  German  periodical  work,  No. 
CCXXIT.  for  1797,  it  is  laid,  that  a  certain  peHou  having  an 
artificial  magnet  fufpended  from  the  wall  of  his  ftudy  with  a 
piece  of  iron  adhering  to  it,  remarked,  for  fcveral  years,  that 
the  flies  in  the  room,  though  they  frccjucntly  placed  them- 
felves  on  other  iron  articles,  never  fettled  on  the  artificial 
mairnct ;  and  even  that  if  any  of  thefe  infecls  approached 
it,  they  in  a  moment  again  removed  from  it  to  fome  dif- 
tance.  "  It  is  worth  the  trouble,"  fays  Profeflbr  Voigt, 
who  repeats  the  fame  circumftancc  in  his  .lournal,  "  to  make 
farther  obfervations  on  this  phenomenon;  and,  w^ere  it 
confirmed,  to  magnetife  iron  might  be  employed  to  prefervc 
it  from  being  dirtied  by  flies.  Perhaps  it  might  be  em- 
ployed alfo  for  other  purpofes." 

VENTILATION. 

Dr.  Van  INIarum  has  difcovered  a  very  Ample  method, 
proved  by  repeated  experiments,  of  preferving  the  air  pure 
in  large  halls,  theatres,  hofpitals,  &:c.  The  apparatus  for 
this  purpofe  is  nothing  but  a  common  lamp,  made  accord- 
ing to  Argand's  con(tru6lion,  fufpended  from  the  roof  of  the 
hall  and  kept  burning  under  a  funnel,  the  tube  of  which  riic5 
above  the  roof  without,  and  is  furniflicd  with  a  ventilator. 
For  his  firfl;  experiment  he  filled  hi?  large  laboratory  with 
^  the 


^34  ^ledlcine. 

the  fmoke  of  oak  fliavings.  In  a  few  minutes  after  heligbtea 
his  lamp  the  whole  fmoke  cUfappearedj  and  the  air  was 
perfectly  purified. 

MEDICINE. 

A  letter  from  Dr.  B.  Lj'nde  Oliver,  of  the  ftate  of  Maflachu- 
fetts  in  North  America,  to  a  medical  gentleman  in  this 
country,  who  has  favoured  us  with  a  perufal  of  it,  contains 
the  following  information,  which  may  prove  acceptable  to 
praftitioncrs : 

''  I  have  this  feafon,"  fays  he,  ^^  had  great  fuccefs  in  ex- 
hibiting Dr.  Wright's  medicine,  viz.  Vinegar  faturated  with 
common  marine  fait,  and  diluted  with  thrice  its  quantity  of 
hot  water,  in  dyfentery.  Dr.  Perkins  had  the  merit  of  in- 
troducing this  compofition  in  that  particular  difeafe.  From 
the  trials  I  have  made  of  the  efficacy  of  this  medicine,  I  am 
almoft  inclined  to  believe  that  it  will  fuperfede  the  ufe  of  all 
other  remedies.  I  have  feen  patients  apparently  fnatched  by 
it  from  the  jaws  of  death.  I  generally  join  a  little  lauda- 
num w  ith  it,  but  firfl  abate  the  violence  of  the  difeafe  by  a 
few  dofes  of  the  mixture.  Oftentimes  the  iirft  dofc  has  given 
a  favourable  turn  to  the  difeafe." 

The  following  is  a  copy  of  Dr.  Perkins's  notice  publiflicd 
en  this  fubjcft : 

A  ^ijt^jul  Trcutment  for  the  Dyfentery,  and  Scarlatina 
Angmofa,  or  Canker  Rajh. 

IN  the  courfe  of  an  extenlive  practice  for  about  five  years 
paft,  I  have  met  with  the  moft  pleafing  fuccefs  in  treating 
the  dyfentery  and  fcarlatina  anginofa;  and  as  thefe  com- 
plaints frequently  extend  their  baneful  ravages,  I  take  plea- 
fure  in  communicating  to  the  public  a  fim.ple  remedy,  which, 
when  judicioudy  ufcd,  has  feldom  failed  of  removing  thofe 
difeafcs. 

Saturate  any  quantity  of  the  bed  vinegar  with  common 
marine  fait;  to  one  larg^e  table-fpoonful  of  this  iolution,  add 
four  times  the  quantity  of  boiling  water;  let  the  patient  take 
of  this  preparation,  as  hot  as  it  can  be  fwallowcd,  one  fpoon- 

ful 
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ful  once  in  half  a  minute  until  the  whole  is  drank:  this  tor 
an  adult.  The  quantity  may  he  varied  according  to  the  age, 
iize,  and  conftitution  of  the  patient.  If  necclTary,  repeat  the 
dofe  once  in  fix  or  eight  hours.  Confiderablc  evacuations 
I  conceive  to  be  not  only  unnecelfar}',  but  injurious,  as 
they  fcrve  to  debilitate  and  prolong  the  difeafe. 

A  tea  of  plantain,  or  fonie  other  cooling,  fimple  drink, 
may  be  ufcful;  and  if  a  third  for  cyder  be  difcovcred,  it  may- 
be gratified. 

Carefullv  avoid  keeping  this  preparation  in  veflcls  partak- 
ing of  the  qualities  of  lead  *,  as  the  poifoii  produced  by  that 
means  may  prove  dangerous. 

The  fuccefsof  the  remedy  depends  much  on  preparing  and 
giving  the  dofe,  as  above  dire6lcd. — The  fimplicity  of  this 
treatment  renders  it  the  more  valuable,  as  all  perfons  have 
it  in  their  power  to  avail  themfelves  of  its  ufe. — I  have  found 
it  ufcful  in  agues,  diarrhoias,  and  the  yellow  fever. 

DISTANCE  OP  COMETS   FROM  THE  EARTH. 

]Mr.  Proferpin,  who  in  the  years  1775  and  1785  publlflied 
in  the  Tranfac^iions  of  the  Suedifli  Academy  of  Sciences, 
papers  on  the  lead  diftance  of  comets  from  the  earth,-  has 
publiilied,  in  the  XVIIth  Vol.  Part  T.  of  the  fame  work,  at 
continuation  of  that  fubjeft,  in  which  he  gives  a  calculation 
of  all  thofe  that  have  appeared  fince  1785.  lie  enumerates 
the  dificrent  comets  obferved  by  Saron,  Mechain,  Von 
Zach,  Maikelyn  and  Bode,  and  marks  their  leail  diftance 
from  the  earth  in  an  annexed  table.  It  appears  from  thii* 
paper,  that  none  of  thefe  eleven  comets  can  approach  very 
near  to  the  earth.  That,  even,  which  pafles  at  the  lead 
didance,  cannot  approach  nearer  to  it  than  about  thirteen 
limes  the  didance  of  the  moon  from  the  earth ;  and  the 
two  next,  when  ncared  to  us,  are  twenty  or  twenty-fix 
times  as  far  from  the  earth.     Befidcs  thefe,  three  only  can 

"  This  caution  ought  to  be  extended  to  fome  oihtr  metals  alTo.     Ehtt. 
9  approach 
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approach  nearer  the  earth  than  V'enus ;  and  two  cannot  ap- 
proach fo  near  as  Saturn  when  at  his  greatefl  diilance. 

REMARKABLE  INSTANCE   OF  LONGEVITY. 

In  a  fmall  village  not  far  from  Bergen  in  Norwav,  died 
In  06lober  1797,  Jofoph  Surrington,  in  the  160th  year  of 
his  age.  He  retained  the  perfect  ufe  of  his  fcnfcs  till  the 
laft  hour  of  his  life.  The  day  before  he  died  he  ailcmbled 
his  family  and  divided  his  property  amongfl:  them.  He 
had  been  feveral  times  married ;  and  left  behind  him  a 
young  widow  and  feveral  children.  His  eldeft  fon  is  103 » 
and  his  youngefl  nine  years  of  age.  Bayreutb  Gazette^ 
Ka.  zi6.  1797. 


Our  rcaiicrs  are  rcquefted  to  make  the  following  corre6lions  in 
our  lail  Number.  Page  ]88,  5th  line  from  the  bottom,  for  cured  a 
^a'ln,  read  annhujicd  a  fain.  Page  189,  1.  9,  after  jncrit  of  he'mgy 
infer t  more  than. 
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I.  Ohfcrvat'ions  on  Firc-Balls  and  Hard  Bodies  which  have 
fallen  from  the  Atmofphcre.  By  Dr.  Chladxi  of  Wit- 
temberg.  From  Brofeffor  Voigt's  Magazin  fur  der 
Ncucften  Zulland  dcr  Naturkunde,  1797. 


INCE  I  wrote  my  lafl  cffay  on  this  fubjc6l*,  feveral 
new  circumftances  have  been  made  known,  which  feem  ftill 
farther  to  confirm  my  theory.  One  of  the  moft  interefting 
plicnomena  of  this  kind  was  the  fhower  of  ftones  near 
Sienna,  on  the  i6th  of  June  1794,  of  which  an  account  has 
been  given  in  the  works  of  feveral  ItaUan  and  other  philofo- 
fophers;  and  in  a  paper,  by  Mr.  Zohier,  in  the  Berlin 
Monatfchrift  for  September  1790.  About  fevcn  o'clock  in 
the  evening  of  that  day  there  appeared,  at  the  above  place,  a 
loncrifli,  round,  dark  cloud,  totally  infulated,  which  by  its 
fmgular  appearance  excited  fear  as  well  as  attention,  and 
was  obfcrved,  at  the  fame  time,  at  various  places  lying  at  a 
confiderable  diftancc  from  each  other.  All  of  a  fudden  there 
fell,  amidft  the  moft  dreadful  explofions,  accompanied  with 
lightning  and  a  kind  of  vapour  or  fmoke  which  burft  from 

*  Sec  Philofophical  Magazine,  vol- ii.  p.  27,5. 
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the  clouds^  a  multitude  of  red  hot  Hones  of  the  vitrified 
kind,  moft  of  them  quite  fmall,  but  fome  of  them  a  pound 
in  weight,  many  of  which  funk  to  the  depth  of  more  than 
an  ell  in  the  earth.  One  of  them  pierced  the  brim  of  a 
boy's  hat  and  fmged  the  felt :  others,  which  fell  upon  trees, 
left  traces  of  their  ignition  on  the  leaves.  Some  of  con- 
siderable fize,  which  fell  in  a  pond,  fplaflied  the  water  out  to 
a  confiderable  diftance,  and  made  it  even  begin  to  boil.  The 
government  found  means  to  drain  the  pond  in  order  to  get  at 
the  ftoncs,  \^  hich  were  purchafcd  at  a  dear  rate  by  fome 
Englifli  travellers  then  in  that  part  of  the  country ;  and  on 
this  account  many  attempted  to  make  fuch  ftones  artificially, 
fo  that  people  in  purchafmg  thcfe  curiofities  were  frequently 
in  danoer  of  being  cheated. 

It  was  at  firft  believed  that  this  phenomenon  might  have 
had  fome  connection  with  the  eruption  of  Vefuvius,  which 
took  place  the  day  before;  but  the  Italian  naturalifis  all  now 
agree  that  this  opinion  is  entirely  void  of  foundation,  as  the 
ftones  which  fell  from  the  atmofphere  had  no  fimilarity  to 
the  \olcanic  fubflanccs  thrown  up  by  Vefuvius,  and  as  the 
place  where  thcv  fell  was  above  200  miles  diftant  from 
that  mountain.  A  ftone  of  this  kind,  which  was  fub- 
jctSled  to  cximination,  was  inwardly  of  an  afli  grey  colour: 
and  had  a  dull  earthy  fracture  mixed  with  {lilning  metallic 
particles  which  reiembled  pyrites.  In  other  fpccimens  there 
were  found  octoedral  cryftals,  which  were  found  to  be  mag- 
netic iron.  The  colour  on  the  outfide  was  a  greyifli  black, 
and  the  w-rinkled  furface  betraved  marks  of  fufion. 

This  fubllance,  in  all  probability,  was  of  the  fan:e  nature 
as  that  which  fell,  with  a  dreadful  explofion,  from  a  fire-ball 
{holh)  in  Gafcony  on  the  24th  of  July  1790,  as  mentioned 
in  the  Decade  PhUoJbphiqtie  of  February  the  29th,  179^? 
and  as  many  others  of  the  like  kind  quoted  in  my  trcatife  on 
the  iron  mafs  found  by  Profeflbr  Pallas,  and  on  fimilar  bodies. 
Since  that  period  two  new  circumltances  of  this  nature  have 
been  made  known.  In  the  Englifli  journals  there  is  an  ac- 
count 
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rount  of  a  ftone  weighing  fifty-fix  pounds,  wliicli  fell  from 
the  atnioiphere  with  a  loud  report  at  Wold  Newton  in 
Vorkfliire,  on  the  13th  day  of  December  1795.  As  it  funk 
only  eighteen,  or  according  to  others  twenty-one  inches 
into  the  earth,  it  is  to  be  conjectured  that  the  ground  was 
extremely  hard,  or  that  the  ftone  did  not  fall  in  a  folid  body, 
but  in  a  foft  liquid  mafs.  It  was  ftill  warm  to  the  touch 
when  found ;  feemed  externally  of  a  black  colour,  and  in  the 
infide  exhibited  (hining  particles  and  traces  of  fulphureous 
\apours.  In  the  Gentleman's  Magazine,  for  September 
1  796,  tlicre  is  an  account  of  fome  ftones  which  fell  near 
Pctrefwood,  in  the  county  of  Weftmeath  in  Ireland,  in  the 
year  1779,  accompanied  by  a  violent  clap  of  thunder. 
Thefe  ftones,  which  had  no  likenefs  to  an\'  of  the  known 
fulfils  in  that  neighbourhood,  weighed  only  3^  ounces; 
they  w^ere  almoft  like  free  ftone,  of  a  whitifli  brown  colour, 
and  in  the  infide  were  inlerfperfed  with  filvcry  white,  ftiining 
fpecks.  They  were  ftlll  warm  when  taken  up,  and  after 
they  fell  the  whole  neighbourhood  was  fdled  with  fulphure- 
ous vapour.  In  a  work  publiflied  at  London  in  1796,  en- 
titled. Remarks  concerning  Stones  f  aid  to  have  fallen  from 
the  Clouds,  by  Edward  King,  with  which  I  am  acquainted 
only  by  the  Enghfli  Reviews,  an  account  is  given  of  the 
above  phenomenon,  and  of  feveral  others  of  the  hke  kind. 
Interefting  ohfervations  by  Mr.  Bottiger  of  the  acct)unti 
iiiven  in  ancient  authors  of  ftones  faid  to  have  fallen  from 
the  heavens,  may  be  found  in  the  German  Monatfchnft  for 
Auguft  1796,  where  the  author  fliews  that  Anaxagoras  ex- 
•{)lained  this  phenomenon  in  the  fame  manner  as  I  have 
done.  The  cafe  with  this  conjeftural  theory  of  mine  is  the 
lame  as  with  the  theory  of  comets,  which  by  Seneca  were 
confidcrcd  as  regular  planetary  bodies  * ;  but  by  others 
afterwards  as  terreftrial  meteors,  till  more  accurate  obfer\'a- 
tion  (hewed  that  Seneca  was  right. 

*Qu2eft.  Nat.  lib.  vii. 
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The  onlv  inftancc  of  a  Mt,  frothy  mafs  bchig  found  in 
the  place  where  a  fire-ball  fcH  is  that  which  cecurred  lA 
Lufatia,  and  the  neighbouring  dillricls,  on  the  8th  of  March 
3706;  and  of  which  an  account  was  given,  in  particular 
bv  Mr.  Von  Gerfdorf  and  Mr.  Bauer,  in  the  Lufatian 
Monatfchrift  for  April  and  May  1796.  The  fallen  mafs  ap-> 
peared  to  be  only  a  part  which  had  been  broke  off,  or  which 
had,  in  fome  meafure,  dropped  from  one  of  tbefe  fire-balls. 
It  is  much  to  be  lamented  that  the  apparcitt  courfe  of  this 
body,  as  far  as  could  be  done  by  the  eye,  was  not  obferved 
with  fome  accuracy,  as  has  been  the  cafe  with  others  men- 
tioned in  my  Treatifc  upon  Iron  Mafles,  &c.  that  by  calcu- 
lating; their  parallax  their  real  path  might  be  difcovered. 
Its  velocity  mufi:  have  been  as  great  as  that  of  many  other 
fire-balls,  which  have  moved  at  the  rate  of  feveral  German 
miles  per  fecond,  and  equal  to  the  velocity  of  the  planets 
in  their  courfes.  This  fire-ball,  as  was  the  cafe  with  that 
obferved  on  the  22d  of  July  1762,  and  with  others,  was 
llrit  vifiblc  at  a  confidcrable  height  above  the  horizon  in  the 
form  of  a  fliining  point ;  mo\  cd  along  in  a  fomewhat  fer- 
pcntine  direction,  and  incrcafed  fuddenly  to  a  confidcrable 
fize :  the  duration  of  tlic  whole  phenomenon  was  about 
f.vo  feeonds. 

It  is  much  to  be  wifncd  that  fome  one  could  give  a  more 
accui'ate  account  of  the  fire-ball  \^■hich,  as  I  have  been  in- 
formed, fell  a  few  years  ago  in  the  fca  near  Genoa,  and  oc- 
eafioned  a  flrong  ebullition  in  the  water. 

I  confider  it  as  not  fuperfluous  to  give  here  a  fliort  account 
of  fome  more  inftances  offtones  and  mafles  of  iron  whiclT 
have  fallen  from  the  atmofpherc,  as  mentioned  in  mv  EflTay, 
becaufe  fome,  on  account  of  my  apparent  paradoxical  me- 
thod of  explaining  thefe  phenomena,  may  have  been  pre- 
vented from  reading  that  work ;  and  to  take  fome  notice  af 
the  circumftanees  attending  them,  which,  on  account  rif 
their  great  conformity,  cannot  be  di^nicd,  A  very  remark- 
able 
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able  inliancc,  which  is  related  by  Mr.  Stlitz,  took  place  at 
-fix  o'clock  in  the  evening  on  the  26lh  of  May  1751,  in  the 
dillrid  of  Agrani  in  SchivcHiia.  This  nre-ball,  v.hich  buril 
afundcr  into  two  parts,  that  had  the  form  of  chains  of  (ire 
twilled  together  (and,  according  to  all  appearance,  wore  liquid 
aiafl'es),  feenied  accompanied  with  fnioke,  and  fell  with  a 
dreadful  cxplofion  and  fuch  force  that  it  (hook  the  earth,  in- 
to which  it  funk  to  the  depth  of  three  fathoms.  One  part 
weighed  71  and  the  other  16  pounds.  The  larger,  which 
confills  entirely  of  iron,  and  exliibits  on  its  furface  the  moft 
evident  marks  of  fire,  is  now  to  be  feen  in  the  Imperial  col- 
Icftion  of  natural  curiofities  at  Vienna,  together  with  an  at- 
teftation  refpeding  it  from  the  Confillory  of  the  Bifliopric 
of  Affram,  who  examined  feveral  eve-witnelTes  that  had  feen 
it,  and  which  Mr.  Stutz  has  inferted  in  his  paper.  The 
fame  naturalift  qtiotcs  alfo  two  other  inftances.  One  is  of  a 
Hone,  which,  according  to  the  account  given,  fell  with  a 
violent  explofion  in  the  diftrict  of  Elchltadt,  and  was  fo  hot 
that  it  could  not  be  touched  till  it  had  been  cooled  in  fnow  : 
this  Hone  confiUs  of  filiceous  earth  and  ferruginous  particles, 
and  is  covered  with  a  crud  of  native  iron.  The  other  is  a 
fliining  iron  ore  defcribed  by  Born  *,  interfperfed  in  a  green 
matrix  having  a  fcoriaceous  furface,  and  which,  as  we  are 
alTured,  fell  from  the  heavens  during  a  thundcr-Itorm  ou  the 
3d  of  July  1753. 

In  the  Hiftory  of  the  Academy  of  Sciences  for  1769,  we 
find  very  remarkable  accounts  of  three  maffes  which  fell 
from  the  clouds  during  a  thunder-ftorm.  Thefe  accoulits 
were  tranfmitted  to  the  Academy  by  their  correfpondents, 
from  Maine,  Artois,  and  Cotantin,  three  places  lying  at  a 
very  great  diftance  from  each  other.  The  fame  circuni- 
ftanees  were  remarked  to  have  taken  place  in  regard  to  thefe 
three  mailes.  Thev  were  all  hot  when  fird  found;  they 
v.ere  of  the  fame  compofition,  as  thev  contained  fulphur  and 
iron,  and  were  covered  with  a  hard  cruft;  of  that  metal.  They 
''  Index  Foirilium,  vol,  i. 
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proceeded^  in  z\\  probability,  from  the  fame  meteor  which 
in  the  courfe  of  its  fomewhat  ferpentine  courfe,  as  is  ufaal, 
may  have  made  feveral  explofions.  Anciem  authors,  fuch  as 
Pliny,  Plutarch  gnd  Livy  relate  various  inftances  of  ftones 
that  fell  from  the  heavens,  which  are  commonly  confidered 
as  fabulous;  but  which,  on  account  of  the  number  of  new 
obfervationsof  the  like  kind,  may  be  confidered  as  real  phe- 
nomena of  nature.  Avicenna  mentions  a  fulphureous  kind 
of  ftone  which  fell  from  the  atmofphere  at  Cordeva  in 
Spain*.  It  is  related  in  Spangenberg's  Chronion  Saxoni- 
cicm^  that  two  large  ftones  fell  at  ISIagdeburg,  in  the  3'car 
99S,  with  loud  explofions  like  thunder.  Cardan  relates  f, 
that  in  the  year  1510  feveral  large  ftones  fell  from  the 
heavenSj  which  were  moftly  of  a  ferruginous  colour,  exr 
cecdingly  hard,  and,  \^  hen  found,  ftill  exhaled  a  fuli^hureous 
vapour.  \Vc  are  afTured  by  Julius  Scaligcr  ;{:,  that  he  him- 
ielf  had  in  his  pofTeflion  a  piece  of  iron  which  fell  from  the 
atmofphere  in  Savoy.  Mufchenbroek  §  and  various  (Jther 
writers  mention  a  blackifti  ftone  of  300  pounds  weight  ex- 
hibiting traces  of  fire,  which  fell  at  Enfifheim  in  Ah'ace  in 
1492  or  1493,  and  which  was  faid  to  be  prefer ved  in  the 
church  cf  that  place.  In  the  fummer  of  the  year  1766  a 
ftone  fell  from  the  clouds  at  Alboreto,  in  the  duchy  of  Mo- 
dena,  which  is  briefly  mentioned  by  Vaffalli  in  his  Phyfico'- 
meteorological  Letters  jj,  and  on  which  Troili  has  written  a 
treatife.  In  the  Breflau  collection  refpecling  natural  hiftory 
four  inftances  are  quoted  of  ftones  having  dropped  from  the 
heavens.  Five  ftones,  as  large  as  a  man's  head,  exceedingly 
heavy,  of  a  rufty  iron  colour,  and  having  a  ftrong  fmell  of 
fulphur,  fell  from  the  heavens  with  explofions  and  a  dread- 
ful concuffion  of  the  air  at  Mifcoz  in  Tranfylvania,  in  the 

'^  In  Averrhocs  Meteor,  lib.  ii.  cap.  2. 
t  DeReruin  Varietate,  lib.  xiv.  c.  72. 
X  De  Subtilitate  Exercit.  323. 
§  ECQii  de  P'uyhque,  torn.  ii.  feft.  1557. 
S  Lcttere  fifjco-meteorologicUe,  p.  lio. 
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\rar  1559,  and  are  prcfcrvcd  in  the  tieafuryat  X'lcnna.  On 
the  26th  of  July  1581,  between  the  hours  of  one  and  two 
in  the  afternoon,  aftone  39  pounds  in  weight,  of  a  bUie  and 
!)rowni(h  colour,  and  which  llruck  fire  with  liecl,  fell  from 
the  clouds  in  Thuriiigia,  with  an  explofion  which  Ihook  tlie 
earth,  and  accompanied  by  the  appearance  of  a  linall  light 
cloud,  that  could  have  been  nothing  but  a  fire-ball,  the 
heavens  at  that  time  being  in  other  refpe^ls  ferene.  This 
Hone,  which  funk  to  a  confiderable  depth  in  the  ground, 
ni«de  the  eartii  fly  up  to  twice  the  height  of  a  man,  and  was 
Jo  hot  that  no  pcrfon  could  tor.ch  it.  We  arc  told  that  it 
was  carried  to  Drefdcn.  On  the  6th  of  March  1636,  while 
the  heavens  were  pcrfcclly  ferene,  a  large  flone  fell  with  a 
loud  cra(h  between  Sagau  and  the  village  of  Dubrow  in  Si- 
lefia.  It  had  internally  the  appearance  of  a  mineral,  could 
be  eaiilv  rubbed  to  powder,  was  covered  on  the  outiide  v.ith 
a  craft,  andj'ecined  as  if  burnt  by  fire.  On  the  i6th  of 
March  1698,  a  black  ftone  fell  from  the  atmofphere  with 
various  explofions,  and  was  tranfmitted  v.ith  an  account  ot 
the  circuniflance  to  the  library  at  Berne.  This  ftone  is  men- 
tioned by  Scheuchzer  in  his  Natural  Hiftory  of  Swifter- 
land  *.  D.  Roft  relates,  in  the  Breftaw  Colle«5lion  refpefting 
Natural  Hiftory  f ,  that  at  two  o'clock  in  the  afternoon  on  the 
2-d  of  July  1723,  the  weather  being  then  lerene,  there  was 
fceu  a  fmall  cloud  (probably  a  fire-ball),  and  at  the  fame 
time  feveral  large  and  fmall  ftones  fell  from  the  heavens,  ac- 
companied by  loud  explofions,  but  without  any  lightning. 
'J'hefe  ftones,  which  were  black  on  th.e  outfidc,  had  inter- 
nally the  appearance  of  metal,  and  exhaled  a  ftrong  fmcll  of 
fulphur.  It  is  worthy  of  remark,  that  the  iron  mafs  men- 
tioned by  Pallas,  which  has  no  afiinitv  with  any  of  the 
known  foftils,  but  which  correfponds  in  many  refpects  with 
fume  of  the  before-mentioned  mafles,  and  particularly  that 
which  fell  at  Agram,  was  confidered  by  the  inhabitants  of 
Siberia,  where  it  was  found,  as  a  facrcd  relic  dropped  from. 
*  P.  II.  ail  ann^.  1726,  p.  75.  t  P.ige  44. 
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heaven.  It  is  a  pity  that  the  place  was  not  dug  up  where 
the  fire-ballj  mentioned  in  the  Philofophical  Tranfaclions  *, 
fell  in  Jamaica,  in  the  year  1700.  In  thatfpot  there  were 
found  feveral  holes  in  the  earth,  which  were  fodccp,  that  the 
poles  with  which  they  were  examined  did  not  reach  to  the 
bottom  of  them.  A  fulphureous  vapor  wi.s  perceived  in  the 
neighbourhood,  and  the  grafs  around  the  holes  appeared 
fcorched. 

When  all  thefe  data,  which  corrcfpond  fo  well  with  each 
other,  are  compared  with  the  obTervations  made  on  other 
fire-balls,  where  no  opportunity  occurred  of  getting  poflef- 
fion  of  the  fallen  maffes,  the  following  conclufions  may  be 
drawn : 

I.  That  the  accounts  given  of  fcoriaceous  maffes,  wliich 
contained  iron,  earth,  fulphur,  See.  having  fallen  from  the 
heavens  with  violent  explofions,  are  not  fictions,  but  true  re^ 
lations  of  real  natural  phenomena  actually  obferved  at  va^ 
rious  times. 

II.  That  fire-balls  and  the  falling  of  futh  maffes  are  the 
fame  meteor. 

Refpecling  the  queftion,  whence  fire-balls  and  fuch  fallen 
mafies  proceed,  opinions  are  very  different.  Mofi:  people  be^ 
lieve  that  they  are  owing  to  accumulations  in  the  atmo- 
fphere.  But  even  when  it  is  allowed  that  a  great  many  fo^ 
reign  fubfiiances  are  diffolvcdin  the  atmofpherc,  the  quantity 
of  them,  efpecially  in  regions  at  the  diftance  of  eighty 
miles  or  more,  f^-om  which  fuch  fire-balls  arc  feen  to  fall 
in  the  form  of  a  luminous  point,  is  too  fmall  to  admit  of  our 
fuppofing  fuch  large  maffes  to  be  formed  of  it.  Should  the 
folid  particles,  which  may  perhaps  be  diffolved  in  the  atmo- 
fpherc, precipitate  themfelves,  it  would  be  rather  in  the  form 
of  a  fine  powder.  I  confider  it,  therefore,  with  Anaxagoras, 
JMaflcclync,  Halley,  &c.  as  more  probable  that  thefe  maffes 
come  to  our  regions  from  thp  conmion  cxpanfe  of  the  uni- 
vcrfe,  and  that,  befides  planetary  bodies,  tliere  arc  fmaller 

«  N°  ccclvii.  p.  14'^^ 
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iiconmulatlons  of  matter,  which  when  llicy  approach  too  near 
our  earth  niull  fall  clown.  Tliat  material  bodies  aetuallv 
txill  in  the  rcmoteft  regions  is  (hewn  holh  by  the  fniglc  anvl 
aecumulated  luminovis  fparks  which  Dr.  Schroter  faw  pafj 
over  the  field  of  his  telefcopc,  as  alfo  by  the  (liooting  (tar<; 
Which  pafs  by  our  earth,  probably  at  a  greater  diftance  and 
with  irrcatcr  velocitv  than  to  allow  their  beinq;  attracted  bv 
it,  and  made  to  fall  to  its  furfiicc,  and  to  which,  fire-balls  on 
their  IJrfi.  appearance,  when  they  fcem  to  approach  like  a  lu- 
minous point,  have  a  pcrfeft  refemblance.  There  are  many 
reafous  for  inducing  us  to  believe  that  fliooting  ftars  cannot 
he  mere  electric  phenomena  without  the  prcfence  of  fome 
eoarfcr  fubftances. 

The  paradoxicalncfs  of  this  mode  of  explanation,  which  is 
contrary  to  no  known  obfcrvations  of  nature,  is  rather  ap- 
parent than  real,  and  eonfifts  only  in  this,  that  people  have 
not  been  accullomed  to  it,  or  that,  on  account  of  the  rarity 
of  theie  phenomena,  many  facls  of  this  kind  have  been  de- 
nied, or  have  efcaped  notice.  For  this  reafon,  after  I  had 
written  the  Treatife  on  the  Mafs  of  Iron  difcovcred  by  Pro- 
feflbr  Pallas,  I  hefitated  whether  I  flioukl  publifli  it,  becaufe 
I  expected  that  it  would  meet  with  confiderablc  oppofition. 
The  more  I  endeavoured  however  to  compare,  without  par- 
tiality for  any  fyftem,  the  obfcrvations  already  made,  which 
corrcfpond  fo  much  with  each  other,  the  more  I  found  that 
thefe  phenomena  could  not  properly  be  explained  in  anv 
other  manner,  without  either  contradicting  obfervations  al- 
ready made,  or  well-known  laws  of  nature  ;  fo  that  I  fee  no 
grounds  for  retracting  any  thing  I  have  advanced  on  thi-^ 
Jubjcct. 


II.  Uif. 
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II.  Hijlorical  Remarks  relaihe  to  the  Manufaclures  of  Iron 
and  Steel  in  Great  Britain.  By  Mr.  David  Mushet, 
of  the  Clyde  Iron  Works.     Communicated  hy  the  Author. 
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T  is  uncertain  at  what  period  the  inanufaclure  of  iron 
commenced  in  Britain.  It  is  probable  that  the  working  of 
the  iron  mines  of  Cornwall  by  the  Phoenicians,  v.oiild 
introduce  into  the  country  a  clafs  of  men  {killed  in  all  the 
then  known  metallic  ores;  capable  of  appreciating  their 
true  value,  by  converting  the  riches  of  an  unexplored 
country,  either  to  their  own  immediate  wants,  or  to  the 
conveniencics  of  the  unikilful  inhabitants.  Tlie  invafion  oi 
England  by  the  Danes,  and  their  confequent  eftablifhraent, 
Vv'ould,  molt  likely,  add  to  the  former  ftock  of  knov.lcdge  in 
the  art  of  min. ng  and  lufing  ores.  Large  heaps  of  fcoria 
are  to  this  day  met  with  in  many  places  in  England,  with  fu 
great  an  accumulation  of  foil  as  to  grow  trees  of  a  large 
iize  * ;  thefe  heaps  are  called  Danes  cinders,  and  are  in  our 
lniic-3  fmelted  to  advantage  for  the  produAion  of  crude  iron. 
From  Vvhatevcr  period  the  iron  trade  mav  date  its  origin ; 
certain  it  is,  that  towards  the  end  of  the  i6th  and  early  in 
the  17th  centuries  we  find  it  had  attained  a  pitch  of  mag- 
nitude almoft  incredible,  at  a  time  fo  hoftile  to  the  peaceable 
views  and  induftry  of  the  manufacturer.  Hence  we  find 
that  cannon  and  mortars,  of  various  calibres  and  conftruc- 
tions,  were  fabricated  from  caft-iron  at  fome  of  the  Englilh 
works ;  and  that  this  fpecies  of  manufacture  was  in  con- 
fiderable  requeft  on  the  continent.  The  calibre  of  the  guu 
vras  in  tliofe  days,  and  within  thefe  forty  years,  fonncd  by  a 
loam  core  of  the  cxacl  diameter  placed  vertically  in  the  middle 
of  the  mould.  The  boring  and  turning  mills  were  quite  un- 
known, together  with  all  that  fcrupulous  exacliludc  which 

■  Dudley  mcnrjor.s  that  as  early  as  i6:c,  oaks  vere  found  of  a  Isr^^e 
I'ize  decayed  on  the  lor;  of  large  hills  cf  ciader. 

diftinjruiihcs 
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iliftingulflies  the  artillerift,  and  the  manufacture  of  the  pre- 
i\nl  times. 

Hitherto  cad  and  malleable  iron  were  obtained  from  ore;* 
with  the  charcoal  of  wood,  and  the  manufacture  of  thefc 
articles  had  acquired  certaiuty  and  extent. 

If  credit  could  be  given  to  the  metallum  marks  o\'  Dudley, 
in  the  I3th  year  of  James,  anno  1615,  there  were  at  that 
period  not  M'is  than  300  blaft  furnaces  for  linelting  iron  ore 
with  charcoal ;  each  of  which  had  fuel,  upon  an  average,  for 
40  weeks  per  annum.  The  average  produce  in  crude  iron  at 
each  furnace,  13  tons  per  week,  nukes  the  total  annual 
quantity  180,000  tons^*^ ;  for  the  production  of  ihisaftonifli- 
ing  quantity,  calculating  at  the  rate  of  two  loads  of  charcoal 
i'ov  eacii  ion  of  iron,  and  reckoning  8  cwt.  charcoal  to  each 
load,  we  find  the  amazing  quantity  of  144,000  tons  of 
charcoal  necelTary.  As  wood  in  charring  nearly  alTords  bulk 
for  bulk,  and  as  a  cubic  foot  will  be  found  to  woi"-h  on 
an  average  nearly  1875  pounds  avoirdupoifc,  we  find  that 
17,310,000  cubical  feet  of  timber  was  neceflary  to  produce 
this  quantity  of  charcoal.  Again,  let  this  quantity  of  char- 
coal be  valued  at  the  prefent  price  (in  Scotland),  viz.  4/.  per 
ton,  its  value  will  amount  to  576,000/.  a  fnm  little  fhort 
of  the  annual  value  of  all  the  pig  iron  manufactured  at  thi^ 
time  in  England,  Scotland  and  Wale^. 

Mr.  Dudley  alfo  informs  us,  that  at  the  fame  period  there 
were. reckoned  500  forges  and  iron  mills  for  refining  the 
crude  iron,  and  making  it  into  malleable  bars.  Thefe  on 
an  average  made  3  tons  each  per  week,  for  50  weeks  an- 
nually :^  150  X  500,  annual  produce  in  bar  iron  75,000 
tons  ;  a  produce  little  fliortofthe  whole  annual  export  of  the 
Ruffian  and  Swcdifh  markets.  Three  loads  of  charcoal  were 
rcquifile  to  refine  metal  for  i  ton  of  bar  iron;  fo  that,  if  the 
above  calculation  of  8  cwt.  to  each  load  is  adopted,  a  further 

V 

•'■  Upwards  of  SojOco  tons  more  than  is  at  prefent  manufactured  in 
Britain  with  i-it-ccal. 

quantity 
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quantity  of  90^000  tons  of  charcoal  would  be  rcquiflte  for  a 
vear's  fupply  at  that  period  =  io,733,ocxd  cubical  feet*. 

Let  the  wafte  of  the  refining  furnace  in  thofe  days  be 
reckoned  equal  to  50  per  cent.  112,500  tons  of  pig  iron  mutt: 
liavo  then  been  ufcd  to  fabricate  75,000  tons  of  bars,  and  a 
reverfion  of  67,500  tons  caft  into  cannon,  mortars,  wares, 
Bee.  or  exported  in  a  raw  ftate  as  pig  iron  or  lliip  ballaO:. 

However  much  the  above  quantities  may  be  exaggerated, 
as  I  am  inclined  to  think  they  are,  yet  they  fecm  to  prove  that, 
at  the  commencement  of  the  laft  century,  the  iron  bulinefs 
had  obtained  an  eminent  rank  among  the  manufactures  of 
the  country.  The  progrcfs  of  agriculture  and  the  increafe 
of  population  under  the  reign  of  the  peaceable  James  had  at 
length  taught  the  hufbandman  and  the  proprietor  the  value 
of  cultivated  fields.  The  great  confumption  of  wood  for  the 
naA'y and  ironworks  had  oreatlv  exhaufted  the  principal  forefts 
of  fupply  :  tracts  of  countrv  became  cleared,  and  in  propor-r 
tion  as  the  fpirit  of  cultivation  increafcd,  the  annual  quan^ 
titv  of  fuel  for  the  manufacturing  of  iron  diminiflied. 

Pit-coal  had  been  long  known  before  this  period,  and 
wrought  at  Newcaftle  prior  to  the  year  1272.  Annually 
vaft  quantities  of  it  v/ere  exported  to  Holland,  and  the  Low 

■{•  The  aggregate  quantity  of  timber  neceffary  for  the  manufafrure  of 
iron  alone  amounts  to  sS, 062, 000  cubical  feet.  Let  an  acre  of  ground  be 
fuppofed  to  afiford  2000  cubical  feet  of  timber,  then  it  will  be  found  that 
14,03 1  acres  of  land  were  annually  fwept  to  fupply  the  iron  manufac- 
turers. Admitting  that  wood  fully  replaces  its  cubical  contents  in  18 
years,  then  252,558  acres  of  land  would  have  been  required  to  furnifli 
the  necefT.iry  confumption  of  timber,  witiiout  in  the  end  diminifhing 
the  fupply.  Befides  iron  works,  fmiths"  and  nailors'  fires,  manuf^accories 
of  every  fort  were  carried  en  by  means  of  wood  ;  even  at  a  time  when  pit 
coal  was  exporting  to  other  countries.  The  data  on  which  I  have  made 
this  calculation  arc  moderate.  I  have  fuppofed  the  cube  of  charcoal  pro- 
duced from  the  fame  cube  of  timber;  which  is  not  firiftly  the  cafe,  as 
fomc  woods  flirink.  ccnfiderably.  I  have  likewife  reckoned  an  acre  tg 
produce  20C0  cubical  feet,  which  I  fuppofc  wood  in  a  natural  ftate  feldoip 
t'.'^cSj  taking  it  upon  an  average  of  the  whole  country. 

•  Conntries_, 
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ruuutvit:!!.,  for  tlicufe  of  the  fmithy^and  other  mamifaclurcrrt 
tcijuiririg  an  inlcnfe  and  continued  heat.  Yet  in  England 
prejudices  ran  fo  flrong  againfl  its  application  to  the  nianu- 
fa(::lurin<j;  of  caft  or  malleable  iron,  that  the  projectors  of 
this  iifeful  undertaking  met  with  every  obflaele  which  the 
narrow,  unenlightened  minds  of  the  eftablinied  manufac- 
turers could  devife. 

James  granted  fevcral  patents  for  the  cxelufivc  right  of 
manufa;R:uring  iron  with  pit-coal.  None  of  the  projectors, 
however,  were  fuccefsRil,  till  1619,  when  Dudley  fucceedcd 
in  making  coak  pig  iron,  though  only  at  the  fparing  rate  of 
3  tons  per  week.  By  this  time  many  of  the  iron  works  were 
at  a  ftand  for  want  of  wood ;  the  confequcnce  was,  an  ad- 
vance on  the  price  of  iron  :  this  therefore  rendered  it  a  lu- 
crative bufinefs  to  thofe  manufa6lurers  whofe  fupply  of  wood 
wasftillundimininicd,  and,  of  courfe,  made  them  hoftile  to 
any  innovation  whereby  the  prefent  price  of  iron  was  likely  to 
meet  with  a  reduclion. 

Tliis  period  of  prejudice  fo  unfavourable  to  innovation  in 
the  iron  bufinefs,  was  followed  by  one  more  acaeral,  and 
more  calamitous  for  the  nation,  Amidft  the  diltraclion  oc^ 
cafioned  by  civil  war,  neither  innovation  nor  improvement 
could  be  expected.  Patents  however  v.ere  granted  to  fome 
during  the  commonwealth  for  the  exclufive  manufacture  (jf 
iron  inthencwway;  in  one  of  which  it  was  believed  Crom- 
well was  a  partner :  thefe  partly  Ihared  the  fame  fate  as 
did  their  predeceflbrs,  and  none  fuccceded  in  eftabliniins;  a 
manufactory  either  of  extent  or  of  certainty.  In  1663  we 
find  Dudley  applying  for  his  la(t  patent,  and  fctting  forth, 
that  at  one  time  lie  was  capable  of  producnig  7  tons  coak 
pig  iron  weekh",  \\ith  an  improved  furnace  27  feet  fquare, 
and  bellows  which  o?iti  vuin  could  --ijork  for  an  hour  zvitkout 
he'll  I g  much  thwl. 

It  was  not  till  impelled  by  necefllty,  by  the  rapid  decline 
of  the  annual  growth  of  timber,  that  pit-coal  became  an  ob- 
ject of  univcrial  eftimation.     ^\'hen  the  improvements  on 

machinery 
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machinery  had  attained  a  pitch  of  certainty,  and  experience 
had  taught  the  mechanic  the  manifold  advantages  to  be 
derived  from  the  fleam-engine,  men  of  induftry  and  enter- 
prife  began  to  think  of  extending  the  manufactures  of  the 
country  in  iron  with  pit-coal.  Small  furnaces  fupplied  with 
air  from  leathern  bellows,  blown  by  oxen,  horfe,  or  human 
labour,  became  exploded,  and  an  increafe  of  fize  took  place, 
together  with  an  increafe  of  the  column  of  blaft  neceffary  to 
excite  combultion.  But  as  it  feldom  happened,  that  to  the 
advantage  of  having  pit-coal,  ores,  and  limeftone  concen 
trated  in  one  fpot,  water  alfo  was  added,  it  became  neceffary 
to  form  a  fubftitute.  For  this  purpofe,  the  fteam-engine, 
that  fuperhuman  invention,  was  applied.  Rude  and  unpo- 
lifhed  no  doubt  were  its  early  defigns  and  execution — rapid 
however  have  been  its  improvements ;  and  at  the  prefent 
time,  by  many  it  is  believed  to  have  arrived  at  the  higheft 
poHible  pitch  of  human  perfection. 

With  the  improvements  in  machinery'  the  advancement 
in  the  practice  of  manufadturinir  coak  pig  iron  kepi  pace  ; 
and  it  is  now  a  certain  truth,  that  with  pit-coal  in  our  time 
we  produce  a  quality  of  pig  iron  fupcrior  for  every  purpofe  of 
the  arts  (bar  iron  making  excepted)  to  that  at  any  time 
made  with  charcoal  of  wood,  and  in  the  following  increafed 
proportion  : 

Average  annual  produce  of  a  charcoal  furnace  Tons. 
1 80  years  aeo  _  _  _  _  6co 

Some  furnaces  in  Enoland  on  an  average  now 
produce  40  tons  per  week  -  -        S080 

Value  of  the  former  when  manufatSrured  ^^J.O  ptr 
ton  -  -  _  _  _  £.'^6co 

Value  of  the  latter  on  an  averan;e  of  the  qualities 
61.  los.  -  -  _  _  -  /. 13520 

By  comparing  the  value  of  pig  and  bar  iron  at  prefent 
with  what  it  fold  for  180  years  ago,  an  accurate  notion  may 
be  formed  of  the  increafed  price  of  labour  and  materials  at- 
tached to  iron  v/orks. 

About 
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About  llic  year  1620  charcoal  pig  iron  fold  for  per  ton  6     o 

In  the  year  1792,  carbonated  pig  iron  -         8   jo 

In  the  year  1798  ditto,  ditto  -  -       lo     6 

Coak  pig  iron  when  invented  fold  at  -  -40 

In  the  year  1792  melting  pig  iron  fold  for      -         .510 

In  the  year  1798  ditto  -  -         -         7    10 

Malleable  iron  made  with  charcoal  fold  for  -        -       15     o 

The  fame  in  1792,  to  be  drawn  into  wire,  for    -       23     o 

Ditto  in  1798  _  -  _         j^. 27  or  28     o 

The  firft  bar  iron  made  (1620)  with  pit- c-oal  fold  for   i::     o 

The  f;ime  iron  in  1792  fold  for  -  -        18     o 

Ditto  in  1798  for  -  -  -       22     o 

By  thefc  ftatemcnts  it  may  be  feen  that  all  along  there 

has  been  preferved  an  analogy  between  the  value  of  the  re- 

fpe«Slive  ftates  of  the  metal.     We  cannot,  however,   be  but 

aftonifhed  at  the  mighty  advance  on  iron  within  the  laft  (ix 

years,  nearly  and  in  fomc  cafes  more  than  equal  to  the  ad* 

vance  of  a  period  of  170  years  before. 

Let  it  be  taken  for  granted,  that  the  manufacture  of  En- 
gland, Scotland  and  Ireland  at  the  beginning  of  the  17th 
century  amounted  in  crude  iron  to  180,000  tons. 
1 1 2500  tons  of  which,  fupnofe,  produced  7  jooo 

tons  bars  at  15/.     Amount  -  £.i,i2^,co:> 

67500  tons  caft  into  guns,  mortars,  lliips'  ba!- 

lail:.  Sec.  8cc.  at  10/.  -  -         675,000 


180000  tons,  amount  of  the  manufa6lures  of 

iron  at  that  early  period  -  -   ;^.  1,800.000 

In  Britain  at  prcfent  the  total  produce  in  pio;  iron  does  not 
exceed  100,000  tons;  and  reckoning  on  an  averr.o;e  that 
33  cwt.  of  crude  iron  produces  i  ton  of  bars,  and  that  the 
manufaAurc  of  malleable  iron  amounts  to  35,000  tons  per 
annua), 

57750 
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57750  tons  of  crude  iron  will  then  be  ncccirary  to 

form  35000  tons  of  bars  at  20/.         y^\ 700,000 

42250  tons  caft  into  cannon,  cylinders,  machi- 
nery ware?,  See,  at  14/,  -         -     591,50a 


looooo  tons  amount  of  the  native  manufacture  of 

iron  at  this  period  -  -      ^.1,291,500 


The  extenfivc  manufacturers  of  this  country 
have  for  many  vears  pad  demanded  an  additional 
fupplv  of  foreign  bar  iron.  This  has  been  chieily 
i-cceived  from  Kuffia  and  Sweden,  and  the  an- 
nual quantity  may  be  averaged  for  the  lafl  20 
years  at  70000  tons,  at  18/.  per  ton,  -         ;^.  1,260,000 


This  may  be  taken  as  the  annual  amount  of  one 
raw  material,  tlie  chief  part  of  which  becomes 
more  valuable  in  an  uncommon  ratio,  by  fubfe- 
qnent  labour. 

Amount  of  the  native  manufacture  at  the  be- 
ginning of  1  aft  century,  when  the  raw  material 
was  exported  in  quantity  -  -        i,8oo,cco 


Balance  in  favour  of  this  period         -  -       /". 751,500 

exclufive  of  the  additional  value  Itampcd  upon  iron  in  the  now 
extenfivc  operations  of  flitting  it  into  rod  iron  for  nails,  roll- 
ino"  it  into  hoops,  and  converting  it  into  fteel.  In  thele 
manipulations  value  is  gained  as  follows :  Rod  iron  3/.  10s. 
per  ton.  Hoops  7/:  Bliftcred  ftecl  7/.  to  9/.  Tilted  fteel 
ic/.  to  12/.  and  German  fteel  25  /.  to  2S/.  per  ton.  Caft- 
itcel  according  to  the  fize  of  the  bars  30/.  to  45/.  per  ton. 
Some  of  thefe  operations  are  attended  with  aw^afte  of  metal, 
though  not  nearly  in  the  proportion  of  making  bar  iron  from 
pig  iron.     The  manufii^lurer  of  fteel  alfo  buys  his  iron  at 

the 
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the  rate  of  20  cwt.  to  a  ton  ;  but  in  felling  (Icel  he  gives  at 
the  rate  of  21  cwt.  i  qr.  20  lb.  to  each  ton,  or  120  lb.  iuftead 
of  112  lb.  for  each  hundred  weight. 

It  is  uncertain  whether  the  quality  of  fteel,  fabricated 
from  Englifh  iron  at  the  above  early  period,  was  in  any  way 
comparable  with  what  we  now  make  from  foreign  iron  ;  or 
whether  the  artifts  were  fupplicd  with  this  flate  of  the  metal 
from  Spain  and  the  Low  Countries.  The  latter  is  nioft  pro- 
bable. 

In  whatever  point  of  view  the  iron  trade  may  be  confi- 
dered  with  regard  to  this  country,  the  advantages  derived 
from  its  progrefs  have  been  great :  whether  we  confider  it 
as  having  cleared  the  country  of  vaft  trails  of  wood — aflord- 
ing  at  the  fame  time  an  ample  indemnification  for  the  labour 
bellowed — the  confequent  improvement  of  climate,  and  the 
fpread  of  agriculture  ;  as  having  placed  us  at  the  head  of 
the  manufafturing  countries  of  Europe  ;  as  affording  us  at 
all  times  a  plentiful  fupply  for  the  conftruftion  of  every  fpe- 
cies  of  machinery ;  as  being  an  arlenal  for  the  rearing  and 
protecting  an  extenfive  navy  ;  or,  as  having  been  a  fource 
of  wealth  to  many  individuals,  and  at  the  fame  time  afford- 
ing a  competent  reconipenfe  for  the  labour  of  a  number  of 
our  fellow  creatures. 


III.  Account  of  Count  Rumford'^  Experiments  on  the  con^ 
duBing  Power  of  Liquids  luith  Regard  to  Heat,  and  a  De~ 
fcription  of  the  Apparatus  employed  in  the  Experiments. 
Extracted  from  his  Effays,  Political,  Economical  and  Phi- 
lofophical.  Vol.  II. 
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'UR  limits  will  not  allow  us  to  make  long  extra6ls  from 
the  intercfting  experiments  of  this  ingenious  philofopher, 
who  has  done  more  in  what  regards  the  fcience  of  heat  tl-a:i 
all  who  have  ever  written  upon  it  bciides.  We  only  hope  to 
be  able  to  convey  feme  intelligible  ideas  on  the  fubjeft  to 
Vol.  11.  A  a  fuch 
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fuch  of  our  readers  as  have  not  feen  the  Count's  Eflay^,  of 
whO;  from  their  numerous  avocations^  cannot  fpare  time  to 
read  a  more  voluminous  account. 

In  the  courfe  of  a  fct  of  experiments,  in  which  the  Count 
had  occafion  to  ufe  thermometers  of  an  uncommon  fize, 
(their  bulbs  being  above  4  inches  in  diameter)  having  ex- 
pofed  one,  filled  with  fpirit  of  wine,  in  a  window,  to  cool 
after  being  heated,  heobferved  the  whole  mafs  of  liquid  in  a 
moft  rapid  motion,  nmning  fwlftly  in  two  oppofite  direc- 
tions up  and  down  at  the  fame  time.  This  motion  was  ren- 
dered vifiblc  by  feme  particles  of  duft  which  had  got  by  ac- 
cident among  the  fpirit  of  wine,  the  fun  happening  to  (bine 
upon  the  window,  as  duft  in  the  air  of  a  darkened  room  is 
Tfifible  by  the  fun-beams  coming  through  a  hole  in  the 
window-fhutter.  The  afcending  current  occupied  the  axis 
of  the  tube,  the  defcending./Z^i'y/VA'j.  On  inclining  the  tube 
a  little,  the  foriner  moTed  out  of  the  axis  and  occupied  that 
fide  which  was  uppermoft,  the  latter  the  whole  of  the  lower 
fide.  Quick  cooling,  by  applying  ice  cold  water  to  the  tube, 
mcreafed  the  velocities  of  the  currents,  which,  however, 
ceafcd  entirely  when  the  thermometer  had  acquired  the 
temperature  of  the  room. 

Being  perfuaded  that  this  motion  in  fluids  (for  the  fame 
experiment  was  tried  with  the  fame  refult  v/ith  a  fimilar 
thermometer  filled  with  linfeed-oil  *)  v/as  occafioned  by 
their  particles  gohig  individually  and  infucccjjion  to  give  off 
th(  ir  heat  to  the  cold  fides  of  the  tube,  the  Count  was  led 
to  conclude,  that  fluids  are  in  fact  non-conductors  of  heat ; 
and  that,  if  heat  be  propagated  in  them  only  in  confequence 
of  the  internal  motion  of  the  particles,  whatever  could  ob- 

■■  The  fairs  motions  were  rendered  vifible  in  water  by  mixing  powdered 
sTTibcr  with  it,  which  is  nearly  of  the  fame  fj^ecific  gravity,  being  1-078, 
while  that  of  the  former  is  1000.  Fotafft  was  added  to  the  water  till  it 
became  of  the  firae  giavitj  v  ith  the  r.mbcr,  the  particles  of  which  then 
remained  ftationary  in  any  p3"t  of  the  liquid,  untcfs  when  the  particles  of 
tiie  latter  were  put  in  motion  by  £ny  fudden  change  of  tempcraiure- 

ftrucl 


Propagation  of  Heat  In  Fluids.  355 

fh-uc^  thofe  motionswould  retard  that  cflTcft.  To  determine 
this  point,  a  certain  quantity  of  heat  was  made  to  pafs 
through  a  given  quantity  of  pure  water ;  and,  noting  the 
time  employed,  the  experiment  was  repeated  with  water 
mixed  with  fome  fine  fubflancc,  as  cider-down,  which, 
without  altering  its  chemical  properties,  or  impairing  its 
fluidity,  could  only  ferve  to  obftrud  and  cmbarrafs  the  mo- 
tions of  the  particles  of  the  water  in  tranfporting  the  heat, 
fliould  heat  be  tranfporlcd  and  carried  in  this  manner,  and 
not  pafs  freely  through  it. 

The  body  which  received  the  heat,  and  which  fervcd  at 
the  fame  time  to  meafure  the  quantity  of  it  comnnmicated, 
was  a  very  large  thermometer  cf  (Plate  YX.Jlg.  i.),  with  a 
cylindrical  bulb  c  made  of  thin  copper,  fpherical  at  the 
ends,  1*84  inches  in  diameter,  4-99  long,  of  I3"2099  cubic 
inches  capacity,  and  mcafuring  externally  2S-*334  fquare 
inches  :  it  weighed  1846  gr.  and  could  contain  33*14  gr.  of 
water  at  the  temperature  of  c^^"".  To  this  bulb  was  affixed 
a  glafs  tube  ef  (reprefented  in  the  plate  as  broken  off  at y) 
24  inches  long  and  ^%  of  an  inch  in  diameter,  by  means  of 
a  cork  fitted  into  a  neck  of  copper  i  inch  long,  belonging 
to  the  bulb.  This  thermometer,  filled  with  linfecd  oil  and 
graduated,  was  fixed  in  the  axis  of  a  hollow  cylinder  {a  h  is 
a  fetSlion  of  it)  made  of  thin  ftect-copper  ii^  inches  long, 
and  2'343.5  inches  diameter  within,  with  a  {|3hcrical  bot- 
tom, weighing  2261  gr.  The  bulb  of  the  thermometer  was 
made  to  occupy  the  lower  part  of  this  cylinder  by  means  of 
4  pins  of  wood  ,'^  of  an  inch  in  diameter  and  -^  of  an  inch 
long,  one  of  them  faftcned  to  the  bottom,  the  other  three 
round  the  infide  of  the  cylinder  at  equal  dillances,  in  very 
fmall  fockets  made  to  receive  them.  (Thefe  pins  may  be 
fecn  at  the  lower  part  "o^  fg.  i.  and  alfo  in  fg.  2.  which 
reprefents  a  horizontal  fe6lion  of  the  cylinder  and  a  bird's- 
eye  view  of  the  thermometer  in  its  place.)  The  diftance 
between  the  external  furfacc  of  the  bulb  of  the  thermometer 
and  the  Internal  of  the  containing  cylinder  was  o'j^i']^  of 
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an  inch,   and  could  contain,  at  the  height  of  i  of  aa  'm<sh 
above  the  bulb,  3468  grains  of  water. 

The  bulb  of  the  thermometer  being  furrounded  by  water, 
or  by  any  other  liquid,  or  mixture,  the  conducing  power  of 
which  was  to  be  afcertaincd,  a  cylinder  of  cork  h  fomething 
lefs  *  in  diameter  than  the  brafs  cylinder,  about  half  an 
inch  long,  having  a  hole  in  its  centre  in  which  the  tube  of 
the  thermometer  pafled  freely,  was  thruft  down  into  the 
brafs  cylinder  nearly  to  the  furfaee  of  the  fubftance  it  con- 
tained, and  made  to  reft  on  three  projeAing  brafs  points  fixed 
to  the  neck  of  the  copper  bulb.  The  upper  part  of  the  tube 
was  then  filled  with  eider-down  and  clofed  with  a  cork  ftop.- 
per  g,  the  tube  of  the  thermometer,  which  pafles  through  a 
fit  hole  in  the  middle  of  this  ftopper,  projecting  upwards. 
The  fcale  from  the  point  of  freezing  to  that  of  boiling  waier 
is  on  that  part  of  the  tube  which  rifes  above  the  ftopper,  and 
is  divided  according  to  that  of  Fahrenheit. 

The  thermometer  being  fixed  in  the  tube  as  above  de- 
fcribcd,  furrounded  by  the  fubftance  the  conducing  power  of 
which  was  to  be  afccrtained,  the  inftrument  was  placed  hx 
thawing  ice,  and- kept  there  till  the  thermometer  fell  to  32°. 
It  was  then  taken  out  and  inftantly  plunged  into  boiling 
water,  and  the  conducting  power  of  the  fubftance  under  ex- 
periment v.as  eftimated  by  the  time  required  to  make  the 
heat  pafs  through  it  into  the  thermometer;  the  time  being 
carefully  noted  when  the  liquid  in  the  thermometer  arrived 
at  40",  and  alfo  when  it  came  to  every  2.cth  degree  above 
it. 

A  number  of  experiments  were  made  with  this  inftrument, 
all  of  which  tended  to  prove  that  the  paflage  of  heat  through 
water  is  much  impeded,  by  mixing  other  fubftances  with  it, 
whether  they  be  fuch  (cider-dovvu  for  inftance)  as  merely 

-'  If  tMs  cork  had  been  made  ro  (it  c'ofe,  yet  fo  as  to  move  in  the  brafs 
rv!ii)<.ler,.and  its  centre  hole  been  well  fitted  to  the  glafs  tube,  the  trouble 
of  contriving  and  fixing  pins  to  keep  the  bulb  ia  its  pb.ce  might  have  besa 
avoided,     EiJiT. 
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ami iirrafs  the  water  in  its  motions,  or  thofe  (mucilages,  &cc.) 
which  Icdln  its  fluidity. 

Tiic  lime  required  to  heat  the  inftrumcnt  from  33"  to 
foo,  when  the  bulb  of  the  thermometer  was  furrouudcd  with 

1.  2276  gr.  of  water  and  193  gr.  of  ftarch,  was     1109'" 

2.  2276  gr.  of  water  and  192  gr.  of  eider-down,        949 

3.  With   water   and  48  gr.  or  -j'-^^th  of  its  bulk 

of  cider-down         _  _  -  -       763 

4.  With  Hewed  apples  -  -  -     1096'- 

5.  With  pure  water  _  _  -       597 
The  (larch  was  boiled  with  the  water  with  which  it  was 

mixed,  as  was  alfo  the  eider-down— the  latter  to  free  it  from 
air,  which  adheres  to  it  with  great  obdinacy. 

As  Count  Rumford  fuppole^,  and  juflly,  that  there  Is  a 
poffibility  of  error  when  the  refults  are  determined  by  the 
extreme  points  free^g  and  hoiling,  owing  to  the  (lownef* 
of  the  procefs  when  the  indrument  approaches  the  medium 
of  the  temperature  in  which  it  is  placed,  he  thinks  they  may 
be  got  more  accurately  by  takmg  the  times  occupied  in  heat- 
ing from  80°  to  160.  They  were  as  follows  : 
with  the  I  ft  341^' 

with  the  2d  269 

with  the  3d  215 

with  the  4th         '^'^^ 
with  pure  water    172. 
The  time  the  heat  took  to  pafs  out  of  the  thermometer 
through  the  fame  fubftances 

from  20c^  to  40°         from  iGo*  to  So*. 
through  the  I  ft     .       .         .     1548"       .         .      468" 
the  2d     .       .         .     1541         ,         .      4(50 
the  3d     .       .         .     1395         .         .      373 
the  4th  .       .  .     1749!       .         .520 

Water    .       .  .     1032         .         .      277 

As  the  refults  of  thefe  experiments  prove  that  the  propa- 
gation of  heat  in  water  is  retarded,  not  only  by  thofe  things 
which  diminifli  its  fluidity,  but  alfo  by  thofe  which,  byme-- 
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chanical  means,  and  without  forming  any  combination  with 
it  whatever,  merely  obftrufl  its  internal  motions,  it  appears 
to  the  ingenious  author,  and  we  beheve  it  will  not  be  denied, 
that  this  proves,  that  heat  is  propagated  in  water  in  ccrife- 
q-acnce  of  its  intern^il  motions;— or,  that  it  is  tranfported  or 
ri2rnW  by  the  particles  of  that  liquid,  and  that  it  does  not 
fpread  and  expand  in  it,  as  in  metals  and  other  condudors 
of  heat,  as  has  eenerallv  been  imao-ined. 

The  fuccefs  of  thefe  expcrmients  encouraged  the  author 
to  plan  and  execute  others  ftill  more  decifive  and  extremely 
interefting.  It  has  been  generally  believed  that  water  can- 
not be  heated  in  contact  with  ice  :  reflecting  on  the  fubjeQ:, 
he  perceivtd  that  either  this  muR  be  a  millake,  or  his  ideas. 
refpecting  the  manner  in  which  heat  is  propagated  in  that 
fluid,  erroneous.  On  the  fuppcfition  that  water  is  not  a  con- 
duclor  of  heat,  according  to  the  common  acceptation  of  that 
term,  or  that  heat  cannot  pafs  in  that  fluid,  except  when 
carried  by  its  particles,  which,  being  put  in  motion'  by  the 
change  it  occaflons  in  their  fpecific  gravity,  tranfports  it 
from  place  to  place,  it  did  not  appear  how  ice,  if,  infl;ead  of 
beina;  permitted  to  fwim  on  water,  it  were  confined  at  the. 
bottom  of  it,  or  any  where  below  the  furface,  could  affeft  the 
temperature  of  the  fupcrincumbent  water,  or  prevent  its 

receiving  heat  from  other  bodies  : but,  on  the  other  hand, 

tlic  ice-cold  v/atcr  which  refults  from  the  melting  of  ice 
when  on  the  furface  of  that  fluid,  cannot  but  defcend  by  its 
gravity  to  the  bottom  of  the  containing  veflel  in  an  uninter- 
rupted ftream  ;  fo  that  as  long  as  this  operation  is  going  on 
the  mafs  of  water  cannot  be  much  heated. 

A  cylindrical  glafs  jar  4*7  inches  diameter  and  14  inches 
high  was  nearly  filled  with  boiling  hot  water.  A  circular 
cake  of  ice  of  nearly  the  fame  dianieter,  3'  inches  thick,  and 
weighing  lo^pz.  was  then  gently  put  on  the  furface  of  the 
water.     In  2  58    it  was  entirely  melted. 

A  cake  of  ice  of  the  fame  form  and  dimenfions  with  the 
above  was  afterwards  fallened  down  on  the  bottom  of  the 
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Cimc  jar,  by  means  of  two  flender  laths,  a  trifle  longer  than 
llic  (Jiaiiictcr  of  the  jar,  forced  down  into  it,  and  laid  acrofs 
each  other  over  the  ice.  Cold  water  to  cover  the  ice  to  the 
height  of  {-  of  an  inch  was  then  poured  into  the  jar  to  pre- 
vent its  breaking  by  the  fudden  application  of  boiling  water 
with  which  it  was  next  filled.  To  proteA  the  ice  while  the 
hot  water  was  pouring  in,  a  circular  piece  of  paper  was  pre- 
vioufly  laid  on  ics  furface,  which  was  afterwards  gently  re- 
moved by  means  of  a  (Iring  faftened  to  one  fide  of  it.  The 
refult  of  the  experiment  proved,  that  the  Count  was  not 
miflaken  in  his  ideas.  When  20'  had  elapfed,  the  heal  in 
the  water  at  diiTerent  depths  was  found  to  be— immediately 
above  the  furface  of  the  ice  40° ;  at  -^  inch  above  it  46'' ;  at  i 
inch  130° ;  at  3  inches  159" ;  at  7  inches  160^  ;  at  the  end  of 
35'  it  was,  at  the  furface  of  the  ice  40*^ ;  at  -^inch  76°  ;  at  i 
inch  110";  at  2  inches  144° ;  at  3  —  148'';  at 5  — 1481-°;  at 
7  —  149°.  After  an  hour  and  15'  it  v/as  at  the  ice  40°; 
I  inch  above  it  82°;  %  inches  106'';  3  —  123''. — Thefe 
were  taken  near  the  fide  of  the  jar,  the  following  at  the  axis : 
at  the  end  of  i  h.  30  m.  at  the  furface  of  the  ice  40°;  at  i 
inch  above  it  84";  at  2  inches  115^;  ^t  3  —  116°;  at  7 
—  117^.  At  the  end  of  2  hours  flill  40'  at  the  furface  of 
the  ice ;  76^  at  i  inch  above  it  j  94°  at  3  inches  j  ic6°  at 
^ ;  108  at  4;  108^-°  at  6  ;  io3'  at  7  inches.— An  end  was 
now  put  to  the  experiment,  the  water  was  poured  off;  and 
the  remaining  ice  being  weighed,  it  v.as  found  that  5  oz.  6  er. 
Troy  had  been  melted.  Taking  the  mean  temperature  of 
the  water  at  the  end  of  the  experiment  at  106^,  it  appeared 
that  73  \  oz.  of  hot  water  employed  was  cooled  78\  As  i  oz. 
of  ice  abforbs  juft  as  much  heat  in  being  melted  as  i  oz.  of 
water  lofes  in  being  cooled  140"',  each  of  thefe  73 1^^  oz.  would 
give  off  as  much  heat  as  would  melt  tVc^^^^  ^f  i  oz.  of  ice  ; 
that  is,  all  of  them  together  as  much  as  would  melt  40 ^-^ 
ounces  of  ice  j  but  the  quantity  melted  was  only  about  5  oz, 
and  hence  it  appears  that  Icfs  than  /^th  part  of  the  heal  hji 
ly   the  water  wu$  cQUumcii'icatcd  to  the  air.     Or,   ice  melts 
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eighty  thnssjlozuer  at  the  bottom  of  a  maj's  of  boiUng-hot  tva-t 
tcr  than  ivhen  fiv'imvnng  on  its  fiirface. 

But  the  ice  was  melted,  though  {lowlv,  at  the  bottom  of 
the  hot  water,  which  the  author  accounts  for  in  a  fatif- 
faclory  manner  without  needing  to  abandon  his  hvpotheiis. 
Frcfli  water  prefents  an  exception  to  the  general  lawof  con- 
denfation  by  cold  :  it  condenfes  in  cooling  till  it  comes  to 
40'',  but  on  cooling  it  lower  it  expands,  and  continues  to 
expand  till  it  freezes  and  after  it  has  become  ice*.  Water 
in  conta6l  with  melting  ice  is  always  at  the  temperature  of 
32%  and  therefore  fpecifically  lighter  than  that  which  is 
8  degrees  warmer,  or  at  140  :  the  latter  will  therefore 
dcfcend,  being  heavier,  and  by  its  greater  heat  melt  a  portion 
of  the  ice,  be  cooled,  ^nd  then  give  place  to  the  defcending 
currents  of  warmer  water  which  fucceed  it.  It  appears  too 
from  the  experiments  which  followed,  that  a  confiderable 
portion  of  the  ice  that  vras  melted,  was  melted  in  confe- 
quencc  of  the  motions  into  which  the  water  was  thrown  on 
being  poured  into  the  jar. 

The  experiments  on  which  the  author  builds  his  refults 
were  condufted  in  the  following  manner:  43*87  cubic 
inches,  or  i  lb.  11  ^  oz.  Troy  of  v\ater  was  put  into  the  jar 
efcd,ftg,  3,  W'hich  was  placed  in  an  earthen  bovv'l  and  fur- 
rounded  with  a  freezing  mixture  compofcd  of  ice  and  com- 
mon fea  fait,  by  which  means  the  water  in  the  jar  was 
froz-cn  into  one  compaft  mafs  adhering  to  its  bottom  and 
fides.  The  jar  v/as  then  removed  from  the  freezing  mixture, 
and  placed  in  a  mixture  of  pounded  ice  and  water  for  4h. 
that  the  cake  of  ice  might  be  brought  to  the  temperature  of 
33''^  when  the  furface  of  the  ice,  cd,  was  covered  to  the 
height  of  0*478  of  an  inch  with  ice  cold  water  before  pour- 
ing in  the  boiling  water.  Inftead  of  a  piece  of  paper  as 
before,   a  wooden  difh   perforated  with  many  hundreds  of 

*  Salt  water  on  the  contrary  continues  to  be  conde  .fed  the  more,  tl;e 
moxc  it  is  coakd. 
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lioles  was  put  on  the  furface  of  the  Ice  to  deft-nd  it  while  the 
hot  water  was  iiourin!?-  in,  which  wns  done  throu2;h  a  lont>' 
wooden  tuhe,  llopt  witli  a  cork  at  the  lower  end,  but  per- 
forated with  a  ninnber  of  fniall  holes  in  the  iides,  immedi- 
ately above  the  cork,  to  make  the  water  iffue  horizontally, 
and  not  impinge  with  force  againrt  the  bottom  of  the 
wooden  difli,  which  of  conrfc  floated  as  the  water  rofe  ; 
which  tended  to  le'den  the  motions  in  the  liquid.  The  difh 
was  then  carefully  removed  from  the  furface  of  the  water 

-/. 

The  experiments  were  varied  by  fometimes  leaving  the 
upper  part  of  thejar  furrounded  by  the  atmofphere,  at  other 
times  by  covering  the  part  occupied  by  the  hot  water  with 
cotton,  and,  at  others,  by  keeping  the  jar  plunged  to  its 
brim  in  melting  ice  and  water. 

The  mean  quantity  of  ice  melted  by  hot  water  in  30', 
when  the  jar  was  kept  plunged  to  its  brim  in  melting  ice 
and  water,  was  399^  grains;  when  furrounded  by  air  at  the 
temperature  of  41^^  456  gr. ;  when  furrounded  by  air  at  the 
temperature  of  61°,  558'  gr. ;  when  covered  up  by  a  thick 
and  warm  covering  of  cotton,  690 '  gr. 

When  the  experiments  were  fimilar,  the  mean  refults  of 
ihofe  which  were  made  with  water  at  different  temperatures 
were  as  follows : 

In  the  experiments  in  which  the  part  of  the  jar  occupied 
by  the  water  was  cxpofed  uncovered  to  the  air  at  the  tempe- 
rature of  61°,  with  boiling  water  the  quantity  of  ice  melted 
in  30  minutes  was  558^- gr. ;  with  water  at  the  tempera- 
ture of  61'',  646  gr. ;  with  water  at  the  temperature  of  41°, 

574  gr. 

In  the  experiments  in  which  the  jar  was  wholly  fur- 
rounded by  pounded  ice  and  water,  and  confequently  was  at 
32°,  the  quantity  melted  in  30'  with  boiling-hot  water  was 
399r  S^"'  5  ^'^'ith  water  at  the  temperature  of  61°,  661  gr. ; 
with  water  at  the  temperature  of  41",  541  gr. 
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From  thefe  rcfults  the  ingenious  author  concludes,  and 
certainly  his  experiments  juftify  the  conclufion,  that  boiling- 
hot  water  is  not  capable  of  melting  more  ice,  when  jland'ing 
on  its  furface,  than  an  equal  quantity  of  water  at  the  tem- 
perature of  41°,  or  when  only  9  degrees  above  freezing — a 
fact  which  proves  that  water  is  a  perfect  non-conduclor  of 
heat,  and  that  heat  is  propagated  in  it  07ily  in  confequence 
of  the  motions  which  the  heat  occafions  in  the  infulated 
and  folitary  particles  of  that  fluid,  by  altering  their  fpecific 
gravities.  He  here  obferves,  in  a  note,  that  the  infight 
which  this  difcovery  gives  us  in  regard  to  the  nature  of  the 
mechanical  procefs  which  takes  place  in  chemical  folutions, 
is  too  evident  to  require  illuftration. 

The  author  having  frequently  obferved,  when  freezing 
water  in  one  of  his  jars  into  a  cake  of  ice,  by  placing  the 
jar  in  a  freezing  mix4;ure,  that  the  water  in  the  axis  of  the 
jar,  which  was  lated  in  freezing,  being  compreffed  by  the 
expanfion  of  the  ice  round  it,  was  always  forced  upwards, 
and  formed  a  pointed  projection  of  ice  in  the  form  of  a 
nipple,  which  was  fometimes  above  '  inch  high,  was  led  by 
the  circumftanceto  make  another  experiment,  which  proved 
oil  to  be  alfo  a  non-conduelor  of  heat. 

Into  a  jar  (fee  Jig.  4)  containing  a  cake  of  ice  a  of  the 
form  above  dcfcribed,  fomc  fine  olive  oil,  previoufly  cooled 
to  32^,  was  poured  till  it  flood  (at  b)  3  inches  above  the 
furface  of  the  ice.  A  foiid  cylinder  of  iron  c  i\  inch  in 
diameter,  and  12  inches  liigh,  and  a  paper  flieath  over  it, 
the  lower  end  of  which  projcclcd  ~  of  an  inch  pafl  the 
cylinder,  fo  contrived  as  to  be  fufpended  over  the  centre  of 
the  ice  by  means  of  the  hook  d  and  the  wire  e,  faftened  to 
the  ceiling  of  the  room,  being  heated  to  210'  in  boiling 
"Vvater,  was  Immcrfed  in  the  oil  fo  deep  that  the  middle  of 
the  flat  furface  of  the  lower  end  of  the  hot  iron  was  only 
diftant  from  the  conical  projection  of  the  ice  -f\  of  an  inch. 
Had  any  heat  dejccndcd,  a  portion  of  the  ice  Vypuld  have 
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l)cen  melted,  but  it  was  no  way  afTefted  by  ibc  vicinity  of 
tlie  hot  iron.  The  intention  in  making  the  flieath  projccJ: 
T-'-  below  the  cylinder  was  to  prevent  internal  motions  in 
the  oil,  the  particles  of  which,  by  becoming  fpccifically 
lighter  by  being  in  contact  with  the  iron  cylinder,  would 
otherwifc  have  Hid  from  under  it  and  afccndcd, 

A  fimilar  experiment  was  tried  with  mercury  poured  to  the 
Jicight  of  I  inch  over  the  ice,  inftead  of  the  3  inches  of  oil, 
and  the  refult  was  exaftly  the  fame  j  though  the  ice  at  the 
time  could  not  bear  a  finger  to  touch  it  (by  putting  it  down 
through  the  mercury),  however  cxpcditioufly  removed,  with- 
out a  portion  being  diffolvcd,  and  which  inftantly  became 
vilible  on  the  bright  furfacc  of  the  mercury. 

From  his  experiments  the  author  fecms  inclined  to  doubt 
the  exiftence  of  that  peculiar  kind  of  attraction  of  predilec- 
tion which  has  been  called  chemical  affinity,  and  to  attri- 
l^utc  the  equal  diftribution  of  the  particles  of  any  body  in  its 
menftruum  to  the  internal  motions  among  the  particles  of 
the  fluid  occafioned  by  accidental  changes  of  temperature, 
produced  by  the  union  of  the  two  j  or  to  a  great  difference 
in  the  fpecific  gravity  of  the  menftruum  in  its  natural  ftatc, 
and  that  of  the  fame  fluid  after  it  has  been  changed  to  a 
faturated  folution.  The  following  experiment  ferves  to  fup- 
port  the  author's  opinion : 

A  cylindrical  glafs  jar  was  placed  within  a  larger  one 
which  fl.ood  in  a  fliallow  earthen  dlfli,  nearly  filled  with 
pounded  ice  and  water.  Ice  cold  frefli  water,  lightly  tinged 
of  a  red  colour  with  turnfol,  was  poured  into  the  fmall  jar 
to  the  height  of  2  inches;  and  then,  by  means  of  a  funnel, 
which  ended  in  a  long  and  narrow  tube,  put  down  through 
that  water  and  refting  on  the  bottom  of  the  jar,  an  equal 
quantity  of  the  ftrongeft  brine  that  could  be  made  with  fea- 
falt  was  poured  in,  fo  gently  that,  without  dlilurbing  the 
frefli  water,  the  brine  took  the  lower  llation,  the  coloured 
water  repofing  above  it  w  ithout  the  fmalleft  appearance  of 
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blending.  The  fpace  between  the  jars  was  now  filled, 
almoft  to  the  top,  with  ice  cold  water  mixed  with  pieces  of 
ice  (pounded  ice  would  have  obfirucled  the  view),  and  then 
ice  cold  olive  oil  was  gently  poured  on  the  furface  of  the 
tinc-ed  water  to  the  heio^ht  of  an  inch  above  it.  In  a  tem- 
perature  of  about  30^  the  brine  and  water  fliewcd  not  the 
kaft  difpofition  to  mix  during  4  days.  At  the  end  of  that 
time  it  was  removed,  without  agitating  its  contents,  into  a 
warmer  room ;  in  lefs  than  an.  hour  the  brine  and  water 
began  to  mix  :  they  were  completely  mixed  in  24  hours,  as 
was  then  evident  by  the  uniform  colour  of  the  aqueous  fluid 
on  which  the  oil  repofed. 

Fig.  5  is  a  reprefentation  of  the  apparatus  employed  in  the 
procefs,  and  fhews  the  different  liquids  jepofing  one  above 
another ',  with  the  fpace  between  the  cylindrical  veflcls  filled 
with  water  and  pieces  of  ice,  fo  high  as  to  overtop  the  fur^ 
face  of  the  contents  of  the  inner  jar. 


IV.  Experiments  and  Ohfervations  on  the  Nature  of  Sugar^ 
hj>  Mr.  Cruickshank.  I^xtracled  from  Cafes  of  the 
Diabetes  Mellitus.     SecoTid  Edition.     1795. 
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UGAR  has  been  fuppofcd  to  be  a  fubftance  inter- 
mediate between  the  vegetable  mucilages  and  acids,  con- 
taining more  oxygen  than  the  former,  but  lefs  than  the 
latter.  With  a  view  to  afcertain  this  and  fome  other  fafts 
relative  to  thefe  fubltances,  Mr.  Cruickfliank  made  the 
following  experiments  : 

Two  ounces  of  refined  fiigar  were  expofed  in  a  retort  to  a 
heat  gradually  increafed  till  the  bottom  became  red  hot,  8^- 
dr.  of  pyromucous  acid  came  over,  which  required  150  gr. 
of  a  folution  of  potafli  to  faturate  it :  this  liquor  contained 
mixed  with  it  a  little  empyreumatic  oil :  the  charr}'  refiduum 
in  the  retort  v.eighed  5  dr.  Therefore  the  gas  which  efcaped 
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Irtuft  have  weighed  2{  dr. :   fonic  of  it  being  cxanuncd,  was 
found  to  confill  of  carbonic  aoidgas  ajid  hydro-carbonat. 

Two  ounces  of  gnm  arabic  treated  in  the  fame  manner 
yielded  7  dr.  40  gr.  pyromucous  acid  containing  a  Utile  niDre 
enipyreumatic  oil,  and  required  only  iiSgr.  of  the  fame  fo- 
lution  of  potafli  to  faturate  it;  3  dr.  45  gr.  refiduum  ;  5  dr. 
of  gas  confining  like  the  former  of  hydro-carbonat  and  ear* 
bonie  acid  gas. 

As  fugar  yields  more  acid  than  gum  in  the  proportion  of 
150  to  118 — as  oxygen  is  the  univerfal  acidifying  principle 
— and  as  the  acid  from  both  is  the  fame,  viz.  the  pyromu- 
cous, fugar  muft,  therefore,  contain  the  greateft  proportion 
of  oxygen ;  for  the  carbonic  acid  and  hydro-carbonat  were 
not  produced  in  any  quantity  till  near  the  end  of  the  opera- 
tion, and  therefore  were  probably  formed  by  the  decompo- 
fition  of  the  water. 

To  obfer\e  the  changes  and  decompofitions  that  take 
place  during  the  proccfs  of  malting,  which  fomeljow  con- 
verts vegetable  mucilage  and  fecular  into  fugar,  the  follow- 
ing experiments  were  made  : 

Barky  foaked  in  water  for  24  hours  was  introduced  in  a. 
wine  glafs  into  a  jar  containing  common  air,  inverted  over 
water  and  kept  in  a  temperature  between  60''  and  70*^.  In  ^ 
days  it  began  to  grow,  and  in  4  weeks  the  flioots  were  half 
an  inch  long.  At  the  end  of  10  weeks  vejretation  was  ftill 
going  on,  and  the  air  in  the  jar  had  fome^vhat  diminiflied  : 
the  barley  was  very  fweet,  and  nearly  malted.  The  air  was 
found  to  confift  of  azotic  and  carbonic  acid  gas,  in  the  pro- 
portion of  20  to  6,  the  whole  of  the  oxygen  being  either  ab- 
forbed  or  united  to  carbon. 

Barley  foaked  for  48  hours  introduced  as  in  the  laft  expe- 
riment into  a  jar  containing  oxygen  gas,  inverted  over  wa- 
ter to  which  fulphuric  acid  had  been  added,  beo-an  to  grow 
at  the  end  of  3  days.  In  ro  days  the  water  had  rifen  in  tlie 
jar,  the  gas  being  diminiflied  about  one  third.  The  barley 
fmelledlike  malt,  and  vvas  fwcet.  The  gas  was  found  to  con- 
lift 
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fift  of  64 parts  carbonic  acid,  33  azote  and  4  oxygen;  frorri 
which  it  would  appear  tliat  the  oxygen  employed  had  con- 
tained originally  about  20  per  cent,  of  azotic  gas. 
'  The  fame  experiment  was  repeated  over  mercur}-.  In  3 
days  the  barley  began  to  grow.  At  the  end  of  10  days  the 
gas,  which  continued  of  the  original  bulk,  was  found  to  con- 
fift  of  carbonic  acid  gas,  containing  ~  th  of  its  bulk  of  oxy- 
gen gas.     The  barley  was  partly  converted  into  malt. 

Another  experiment  with  common  air  \\as  made  at  the 
fame  time :  the  barley  did  not  begin  to  grow  till  the  end  of 
the  4th,  and  at  the  end  of  the  loth  day  had  made  much  lefs 
progrefs  than  that  in  the  oxygen.  The  air  had  increafed  a 
little,  and  was  found  to  confift  of  carbonic  acid  and  azotic 
gas,  in  the  proportion  of  i  to  2,  and  a  ver}'  fmall  quantity  of 
oxvffen.     The  barley  tafted  fweet. 

Soaked  barley  was  introduced  into  a  jar  jiUcd  with  and 
inverted  over  mercury.  At  the  end  of  12  days  a  very  confi- 
derable  quantity  of  gas,  found  to  be  carbonic  acid,  was  pro- 
duced ;  but  no  vegetation  had  taken  place,  nor  any  other  fcn- 
fible  change  in  the  barley. 

Another  portion  of  the  fame,  foaked  barley,  expofed  to  ni- 
trous gas  over  water,  at  the  end  of  10  days  had  undergone  no 
appn-ent  change.  The  gas,  which  was  diminifted  a  little, 
eontained  about  -^th  of  its  bulk  of  carbonic  acid  gas  :  the 
remainder  was  pure  nitrous  gas,  as  v/as  manifeft  from  the 
dmiinution  it  underwent  when  mixed  with  pure  air.  The 
citrous  gas  which  d;fappcarcd  muft  have  been  abforbed 
either  by  the  bailey  or  the  water:  i'..e  cai-bonic  acid  gas 
which  was  produced  is  accounted  forbythelaft  experiment* 

Two  other  portions  were  expofed,  the  one  to  hydrogenous 
and  the  other  to  azotic  gas.  In  14  days  no  vegetation  in 
either.  Both  the  gafes  had  increafed  about  ^  th  in  bulk,  and 
contained  each  from  ^d  to  ^th  of  carbonic  acid,  the  remain- 
der being  the  original- gafes  not  fenfibly  changed.  The  bar- 
ley in  the  hydrogen  taited  mufty — no  fweetnefs. 

It  is  manifeft  from  thefe  experiments  tliat  oxygen  is.  abfo- 

luielv 


byt  the  Nature  of  Sugar.  '^6'j 

Kuely  ncceflTary  for  the  converfioii  of  vegetable  mucilage  and 
fi'cula  into  fufjar.  In  no  inftance  was  faccharine  matter 
formed  where  this  was  not  prefent.  Mr.  C.  thinks  that  the 
oxygen  is  chiefly  abforbed  bv  the  Itarlcv,  though  part  may 
ah'o  go  to  the  formation  of  the  carbonic  acid  ;  for  carbonic 
acid  was  formed  in  confidcrable  quantity  without  the  pre- 
fence  of  oxygen  gas,  which  he  conceives  mud  proceed  frora 
the  decompolition  of  the  water,  its  oxygen  uniting  with  the 
carbonaceous  principle  of  the  barley,  while  its  hydrogen  i$ 
fixed,  which  may  be  neeeflary  to  the  formation  of  the  fac- 
charine principle.  He  infers,  therefore,  that  vegetable  mu- 
cilage is  converted  into  fugar,  by  being  deprived  of  part  of 
its  carbon,  while  at  the  fame  time  it  unites  with  a  greater 
proportion  of  oxygen,  and  probably  alfo  with  hydrogen  from 
tlie  decompoiitioii  of  the  water.  Thus  then  both  from  a:ia- 
lyiis  and  fynthefis  it  appears  that  fugar  contains  more  oxy- 
gen than  gum  or  mucilage;  and  it  lliould  follow,  that  fugar 
deprived  of  its  oxygen  muft  lofe  its  fweetnefs  and  f.>rm  a 
kind  of  gum.  To  accomplifli  this  was  the  objeA  of  the  fol- 
lowing experiments  : 

Some  fyrup  was  introduced  into  ajar  filled  with  and  in- 
verted over  mercury :  to  this  was  admitted  an  equal  quan- 
tity of  the  phofphuret  of  lime  :  a  coufiderabie  produftion  of 
phofphoric  gas  almoft  immediately  took  place,  and  the  mer- 
cury defcended  in  the  jar.  At  the  end  of  8  days  the  fyrup, 
inllead  of  a  fwect,  had  a  bitter  aftringent  taftc.  When  fil- 
tered, alcohol  produced  a  copious  white  precipitate  in  flakes, 
refembling  mucilage  feparated  from  water  by  the  lame  iub- 
ftance. 

To  refined  fugar  diffolvcd  in  alcohol  phofphuret  of  lime 
was  added  :  no  gas  was  difengaged,  nor  any  action  produced. 
The  mixture  was  allowed  to  remain  in  an  open  vial  till  the 
alcohol  had  evaporated ;  diftilled  water  was  added,  but  no 
difengagement  of  gas  took  place,  the  pb.ofphurct  having  been 
decompofed  and  converted  principally  into  phofphat  of  hme. 
The  mixture  being  filtered  and  the  clear  liquor  evaporated, 
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there  remained  a  fubftance,  extremely  tenacious,  which  had 
much  the  appearance  of  gum  arabic :  its  tafte  was  bitter 
with  a  flitiht  deerree  of  fsveetnefs;  when  fqueezcd  between 
the  teeth  it  had  exactly  the  feel  of  gimi,  but  more  tenacious  j 
it  was  not  foluble  in  alcohol,  at  leaft  in  any  quantity ;  and 
burned  on  red  hot  iron  like  gum,  leaving  a  bulky  and  infipid 
charcoal.— That  this  converlion  of  the  faccharine  principle 
into  a  gum  was  effected  by  the  abftraclion  of  oxygen,  is 
highly  probable  from  the  nature  of  the  fubftance  employed  ; 
for  there  are  few  fubftances  which  have  a  ftronger  affinity  for 
oxygen  than  phofphuret  of  lime. 

Solutions  of  fugar  were  mixed  v.ith  difierent  fulphurets, 
and  agitated  with  nitrous  gas  in  clofe  veffels.  The  fulphu- 
rets, efpecially  that  of  potafli,  dellroyed  the  faccharine  tafte; 
but  owino"  to  the  folubility  of  the  different  products,  the  na- 
ture of  the  change  could  not  be  accurately  afcertained.  The 
aftion  of  the  nitrous  gas  was  more  doubtful. 

To  be  fatisfied  how  far  the  effects  produced  in  the  former 
exneriments  miight  be  owing  to  the  abftraclion  of  oxygen, 
Mr.  C.  added  to  folutions  of  fugar  in  water  both  lime  and 
■pvire  potafii,  and  boiled  the  mixtures.  The  lime  combined 
with  and  gave  to  the  fugar  a  bitter  aftringcnt  tafte ;  but  it 
was  ftill  fweet :  alcohol  put  to  the  filtered  folution  produced 
a  precipitate  in  v.-hite  flakes,  fimilar  to  that  in  the  experi- 
ment with  the  phofphuret,  and  which  appeared  to  be  a  com- 
bination of  fugar  with  lime.  \^itriolic  acid  likewife  precipi- 
tated tlie  lime  in  the  form  of  felenite,  and  in  a  great  mea- 
fure  reitorcd  the  natural  tafte.  Some  of  the  filtered  folution 
beinsf  evaporated  by  a  gentle  heat,  there  remained  a  femi- 
tranfparent  fubftance,  much  more  tenacious  than  the  thickcft 
fyrup,  but  lefs  fo  than  that  produced  by  the  phofphuret  of 
lime :  it  had  a  rough  bitter  tafte,  with  a  certain  degree  of 
fwcetnefs.  The  potalh  likewife  appeared  to  combine  with 
the  fugar,  the  fwcet  tafte  being  more  completely  dcftroyed 
than  by  the  lime  :  but  on  the  addition  of  fulphuric  acid  ful- 
-phat  ot  pot.dh  was  formed  3  and  this  being  precipitated  l^y 
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alcohol,  the  fweetnefs  was  completely  reftored.  When  al- 
C(»hol  was  ackled  to  a  roiution  of  fugar  and  pure  potafh,  after 
it  had  been  boiled  to  the  confidence  of  a  fyrup,  no  union 
took  place :  though  agitated,  the  alcohol  ftill  fwam  pure  on 
the  top — which  feems  to  prove  that  a  new  compound  is 
formed  by  thefe  fubrtances,  infoluble  in  this  fluid,  though 
both  are  completely  fo  in  a  feparate  ftate. 

Having  converted  fugar  into  a  fpecies  of  gum,  by  abftra6l- 
ing  a  portion  of  its  ox^^gcn,  feveral  experiments  were  made 
to  change  gum,  by  adding  oxygen,  into  a  kind  of  fugar,  but 
without  fuccefs.  The  gum  went  rapidly  into  the  acid  ftate, 
efpecially  when  expofed  to  the  aftion  of  the  oxygenated  mu- 
riatic acid  gas.  From  the  fitilure  of  thefe  trials,  it  was  fuf- 
petled  that  mucilages  were  not  fo  fimple  as  had  been  gene- 
rally fuppofed  :  to  throw  fome  light  on  this  fubje6l  the  fol- 
lowing comparative  experiments  were  made  : 

An  ounce  of  powdered  gum  arabic  was  expofed  to  heat  in 
a  coated  glafs  retort,  as  in  the  firft  two  experiments,  only 
here  the  pneumato-chemical  apparatus  was  adapted — the 
heat  was  gradually  applied  as  before  *.  The  eharry  refi- 
duum  burned  very  llowly ;  but  when  expofed  to  a  ftrong 
heat  in  an  open  crucible,  it  left  awhitifli  powder,  which  was 
found  to  be  lime  and  a  fmall  proportion  of  calcareous  phof- 
phat.  The  pvromucous  acid  being  fuperfaturated  with  lime, 
a  ftrong  fmell  of  ammonia  was  inllautly  perceived  ',  and  a 
piece  of  paper  dipped  in  muriatic  acid  being  held  over  the 
vefl'cl,  copious  white  fumes  were  immediately  produced — 
azote  therefore  forms  a  conftituent  part  of  the  gum.  The 
gas  collecled  in  the  pneumatic  apparatus  was  carbonic  acid 
mixed  with  that  fpecies  of  hydrocarbonat  which  is  obtained 
by  heat  from  moiftened  charcoal.  Two  ounce  meafures  of 
the  gas,  well  freed  from  carbonic  acid,  were  mixed  with  i  [- 
of  very  pure  oxygen  gas,  and  fired,  by  the  eledlric  fpark,  in 

''^  For  the  amount  of  the  products  in  this  and  the  fubfequent  experi- 
ments fee  the  table,  page  374. 
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a  ftrang  glaCs  jar,  inverted  over  mercury :  when  fired  they 
were  reduced  to  i  meafure,  which  was  all  abforbed  by  lime 
water,    admitted   for  the  purpofe,  except  a  fmall  particle 
which  was  found  from  the  nitrous  teft  to  be  pure  air.   From 
many  experiments  Mr.  Cruickfkank  found  that  12  meafure^ 
of  ox}-gen  gas,  united  with  carbon,  produce  10  of  carbonic 
acid  gas.    Hence  it  follows,  that  the  quantity  of  oxygen  gas 
necelTary  to  the  formation  of  carbonic  acid  gas  muft  in  this 
cafe  have  been  i*i  meafures  or  a  little  better;  the  remain- 
ing "4  therefore  were  confumed  in  the  produ6tion  of  water, 
and  would  be  fufficicnt  to  faturate  '8  of  hydrogen,  equal  in  , 
weight  to  '048  of  a  gr.  nearly. — Now  i  oz.  meafure  of  car- 
bonic acid  gas  weighs  '864  of  a  gr.  and  this  contains  -24  of 
pure  charcoal ;  hence  the  quantity  of  charcoal  to  hydrogen 
m  this  inflammable  gas  muft  be  as  '24  to  '048,  or  5  to  i. 
But  one  meafure  of  pure  hydrocarbonat,  fuch  as  may  be  ob- 
tained from  the  deconipofitic*n  of  camphor,  by  making  its 
vApour  pafs   through  a  red  hot  earthen  tube,  or  from  the 
diftiliation  of  animal  fubftances,  opium,  &cc.   requires  a  of 
pure  air  to  faturate  it,  and  the  quantity  of  carbonic  acid 
amounts  to  i^o?  which  makes  the  proportion  of  carbon  to 
hydrogen  as  12  or  13  to  i  :  hence  thefe  gafes  diiTer  mate- 
rially, and  ought  not  to  be  confounded.     Indeed  the  differ- 
ence between  them  is  manifeft  from  the  manner  in  which 
they  burn  when  mixed  with  common  air^  and  brought  into 
contact  with  an   ignited  body :  pure  hydrocarbonat  burns 
flowly  with  a  perfectly  white  flame,  and  never  detonates — 
on  the  contrary,  the  compound  Inflammable  gas,  juft  men- 
tioned, burns  rapidly  with  a  reddifli  blue  flame  and  more  or 
lefs  of  a  detonation.     It  was  necelTary  to  mention  this  cir- 
cumllance,  as  much  confufion  might  be  produced  by  ap- 
plying the  lame  name  to  fubftances  confiderably  different. 
It  is  remarkable  that  ether,  decompofed  by  heat,   afFords 
pure  hydrocarbonat,  while  alcohol  yields  the  mixed  fpecies. 
An  or.nce  of  gum  tragac^th  treated  in  the  fame  manner 
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as  Iheguni  arabic,  gave  the  fame  kinds  of  produ(3;s;  but  the 
\quantity  of  ammonia  difengaged  from  the  pyromucous  acid 
by  fuperfaturating  it  with  lime  was  confiderably  greater  than 
from  that  afforded  by  the  gum  arabic. 

Having  thus  difcovered  lime  in  both  of  thefe  gums,  re- 
agents were  employed  to  fee  if  in  this  way  that  earth  could 
be  dete6led.  Sulphuric  acid  was  dropped  into  a  folution  of 
gum  arabic :  after  ftanding  for  fonie  hours  a  number  of 
needle-like  cryftals  were  depofited :  thefe  being  feparated 
were  re-diflblved  in  diftilled  water ;  the  oxalat  of  ammonia 
ivas  then  added,  and  a  copious  precipitation  of  oxalat  of  lime 
immediately  took  place. 

From  thefe  experiments  it  is  manifeft  that  gums  confift 
of  oxygen,  hydrogen,  carbon,  azot  and  lime. 

The  pyromucous  acid,  obtained  from  fugar  by  the  fame 
procefs  of  diftillation  which  had  been  employed  on  the 
gums,  being  fuperfaturated  with  lime,  no  ammonia  could 
be  perceived— fugar  therefore  does  not  contain  azot:  nei- 
ther does  it  contain  lime ;  for  the  charcoal,  w^hich  was  of  a 
beautiful  black  colour,  burned  out  completely  when  expofed 
to  a  ftrong  red  heat. 

Sugar  of  milk  being  diftilled  in  the  fame  manner,  and  the 
products  treated  in  the  way  already  defcribed,  was  found  to 
contain  lime  in  the  charry  refiduum ;  and,  contrary  to  what 
might  have  been  expefted,  the  quantity  of  ammonia  difen- 
gaged from  the  pyromucous  acid  obtained  from  it  was  ^o 
imall  that  it  could  hardly  be  detected — It  therefore  contains 
hardly  any  azot. 

Experiments  were  next  made  to  afcertain  the  quantity  of 
oxalic  bafis  or  radical  contained  in  each  of  thefe  fubftances. 

One  ounce  of  fugar  was  added  to  6  oz.  of  concentrated 
nitrous  acid  diluted  with  an  equal  bulk  of  water  :  when  the 
a6lion  had  ceafed,  heat  was  applied,  and  the  evaporation  con- 
tinued till  the  liquor  was  reduced  to  about  1  oz.  by  mea- 
fure :  when  cold  the  cryftals  were  feparated  by  filtration, 
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and  the  remaining  fluid  was  again  evaporated  till  the  whole 
when  cold  fliot  into  a  mafs  of  cr^'ftals,  leaving  only  a  few 
drops  which  refufed  to  cryftallize. 

One  ounce  of  gum  arabic  was  treated  in  the  fame  man- 
ner ;  the  laft  cr)-ftals  obtained  were  mixed  with  an  infoluble 
white  powder,  which  was  feparated  by  the  addition  of  dif- 
tilled  water,  and  was  found  to  beoxalatof  lime.— ^-One  ounce 
of  gum  tragacanih  was  alfo  fuhje<Sted  to  the  fame  procefs. 

The  cr}'ftals  obtained  from  fugarof  milk  by  the  fame  pro- 
cefs were  mixed  with  a  white  powder,  which,  being  but 
little  foluble  in  water,  was  readily  feparated,  and  appeared  to 
be  the  faccholactic  acid  of  Scheele.  (See  Phil.  Mag.  Vol.  11. 
p.  246.) 

Honey  treated  in  the  fame  manner  exhibited  no  figns  of 
faccholaftic  acid. 

The  Table  fubjoined  to  the  prefent  article  will  fhew  at 
one  view  the  difterent  products  refulting  from  deftru6live 
diftillation,  with  their  relative  proportions ;  and  likewife 
thofc  obtained  by  the  nitrous  acid. 

From  thefe  experiments  it  appears  that  fugar  confifts 
merely  of  carbon,  hydrogen,  and  oxygen ;  that  gum  differs 
from  fugar,  not  only  in  containing  a  lefs  proportion  of 
oxygen,  but,  alfo,  by  its  combination  with  lime  and  azot; 
and  that  the  fugar  of  milk  differs  from  both,  as  it  contains 
the  radical  of  the  faccholaftic  acid — in  other  refpefts,  -how- 
ever, it  approaches  very  yearly  to  the  nature  of  vegetable 
fugar.  Does  the  milk  of  carnivorous  and  gramimvorous', 
animals  yield  the  fame  proportion  of  this  acid,,  ^ud  is  this 
fugar  itfelf  always  of  the  fame  nature  ?  ■  * j •> it  • 

From  the  weH.  known,  facls  refpecling  vinous  femienta-) 
tion,  there  is  now  reafon  to  fuppofe  that  no  fubftances  but 
thoff,  vvhich  con^l  fnnply  of  carbon,  hydrogen  and  oxygen 
are  fufceptibleof  it  j^andthat  an  union  with  a  fourth  changes; 
the  nature  of  the  compound  fo  much  as  to  render  this  pro-, 
*efs -impracticable.  To  a  folution  of  fugar  digefted  \vitl>; 
'  .  ^         ^  frclh 
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ficfli  flacked  quick  lime,  and  to  another  digefted  witli 
potafh,  fome  good  ycall  was  added — to  an  equal  quantity  of 
folution  of  fugar  alone  the  fame  quantity  of  yeaft  was  added: 
the  lad  began  to  ferment  in  12  hours,  and  in  a  few  days  ran 
into  the  acetous  (late — the  other  two  did  not  ferment :  the 
temperature  of  the  room  during  the  experiments  was  from 
^5=  to  75^ 

A  folution  of  the  fugar  of  milk,  to  which  a  proper  quan- 
tity of  yeaft  was  added,  began  to  ferment  in  four  days:  at 
the  end  of  16,  when  the  procefs  had  ccafcd,  it  had  the 
fmcll  of  cyder,  but  rather  more  of  the  flavour  of  apples, 
was  very  four,  and  reddened  the  tinfturc  of  litmus;  with 
the  oxyd  of  lead  it  formed  a  fwcct  faline  mafs  compofed  of 
flcnder  prifmatic  cryftals,  not  delicjuefcent  — the  acid  there- 
fore contained,  or  was  common  vinegar. 

In  the  attempts  to  convert  gum  into  fugar  by  combining 
oxygen  with  it,  as  before  ftated,  it  ran  into  the  acid  ftate. 
To  fee  if  any  thing  like  fermentation  preceded  this  (late,  or  if 
this  effeft  could  be  produced  by  mere  expofurc  to  the  air, 
without  ,thc  addition  of  fome  fubftancc  containing  mucli 
oxygen,  as  the  nitrous  or  oxygenated  muriatic  acids,  a  folu- 
tion of  gum  arabic  was  mixed  with  yeaft  as  in  the  laft  ex- 
periments, but  no  fermentation  was  perceivable  at  the  end 
of  26  days.  It  appears  that  the  azot  and  lime  combined 
with  the  carbon  in  gum  prevents  the  vinous,  and  confe- 
quently  the  acetous  fermentation.  Similar  experiments 
were  made  upon  a  ftrong  decodlion  of  beef,  with,  and  with-  . 
out  yeaft,  but  no  fermentation  followed.  Indeed  it  has  been 
fo  generally  admitted  that  vegetable  and  animal  mucila- 
ges, when  pure,  arc  not  fufceptible  of  the  vinous  fermen- 
tation, that,  had  not  a  contrar)''  opinion  been  lately  advanced, 
thefe  experunents  upon  them  would  have  been  conceived 
unneceflary.  ' 
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\ .   On  the  d'ljfcrent  Proportions  of  the  Metals  emploj-ed  in  the 
Preparatiofi  offoft  Solder. 
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HEN  lead,  tin,  and  bifmuth  arc  mixed  in  a  cer- 
tain proportion,  they  produce  a  metal  exceedingly  fufible, 
which  is  known  by  the  name  of  foft  folder;  but  which, 
from  its  lingular  properties,  may  be  applied  w  ith  advantage 
to  many  other  ufeful  purpofcs.  Newton,  and  after  him 
Kraft  and  Muflchenbroek,  obferved,  that  5  parts  of  bif- 
muth, 3  of  tin  and  3  of  lead,  alfo  5  parts  of  bifmuth,  4  of 
tin  and  i  part  of  lead,  melted  with  a  heat  of  220  degrees 
of  Fahrenheit,  and  they  found  that  various  mixtures  of 
this  kind  were  fufible  by  a  heat  not  much  greater  than  that 
of  boiling  water.  At  a  later  period  V.  Rofe,  a  German  na- 
turalift,  difcovered  that  a  mixture  of  4  parts  of  bifmuth,  3 
of  tin  and  3  of  lead,  as  Kunkel  recommended  for  folderincr 
tin  ;  and  d'Arcet  among  the  French,  that  a  mixture  of  8 
parts  of  biimuth,  3  of  tin  and  5  of  lead  ;  or  8  of  bifmuth, 
4  of  tin  and  4  of  lead ;  or  8  of  bifmuth,  3  of  tin  and  6  of 
lead;  alfo  16  of  bifmuth,  7  of  tin  and  9  of  lead,  all  melted, 
or  at  leafl  became  foft,  in  boiling  water. 

According  to  the  experiments  made  by  Profeflbr  Gmelin, 
refpefting  the  fufion  of  thde  three  metals,  a  mixture,  fuch 
as  that  before  recommended  by  Homberg  to  anatomifts  for 
injecting  into  the  veflels  of  their  preparations,  confiftino;  of 
3  parts  of  bifmuth,  i  part  of  tin  and  i  of  lead,  which  is  the 
fame  as  Role  propofed,  gave  a  metal  that  was  fufed  in  boil- 
ing water.  A  mixture  of  6  or  more  parts  of  bifmuth,  6  of 
tin  and  3  of  load,  or  i  part  of  bifmuth,  2  parts  of  tin  and 

2  of  lead,  gave,  according  to  Klein,  the  folder  ufed  bv  the 
tin-button-makers.  The  fame  workmen  ufe  alfo  for  folder- 
ing,  according  to  Klein,   a  mixture  of  4  parts  of  bifmuth, 

3  parts  of  tin  and  5  parts  of  lead.  Among  the  many  foft 
folders  employed  by  the  tin-men,  a  mixture  of  one  part  of 
bifmuth,  3  parts  of  tin,  and  i  paxt  of  lead,  is,  according  to 
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Klein,  very  much  employed.  Refpecling  this  kind  of  fol- 
der, tlie  experiments  of  ProfefTor  Gmelin  give  the  following 
refult :  one  part  of  bifmuth,  2  parts  of  tin,  and  i  part  of 
lead,  melt  in  boiling  water.  According  to  Klein,  the  tin- 
men employ  for  foldering,  a  mixture  of  i  part  of  bifmuth, 
24  parts  of  tin,  and  4  parts  of  lead.  Eight  parts  of  bif- 
muth, 3  of  tin  and  5  of  lead,  gave  a  metal  exceedingly  like 
tin  in  its  colour  and  brightnefs,  but  very  brittle ;  in  water 
beginning  to  boil,  it  became  net  only  foft,  but  was  com- 
pletely fiifed.  This  imitation,  however,  may  be  better  ac- 
compliflied  by  the  mixture  of  ProfefTor  Lichtenberg,  which 
conlifts  of  5  parts  of  bifmuth,  3  of  tin  and  2  of  lead.  This 
metal  is  very  like  the  former,  though  not  fo  brittle ;  but  it 
feemed  to  melt  in  hot  water  even  before  it  came  to  boil. 


VI.  Vhyfical  Ohfervatlons  on  the  Eajl  or  Baltic  Sea.  By 
F.  \V.  Otto.  From  Abrifs  einer  Naturgefchichte  des 
Meeres.     Berlm  1792  a7id  1794.     2  Vols.  ^vo. 
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HE  Baltic  is  a  real  mediterranean  fca,  and  not  a  lake, 
as  M.  de  Buftbn  endeavours  to  fliew,  in  his  general  work  on 
natural  hiftory.  It  is  every  where  furrounded  by  the  land, 
except  where  it  is  connefted  with  the  North  Sea  by  three 
narrow  paffages,  the  Sound  *,  and  the  large  and  lefTer  Belt. 

At 

*  The  pafTage  through  the  Sound  is  now  of  lefs  importance  fince  the 
conftruftion  of  the  Holftein  canal,  which  joins  the  Baltic  to  the  German 
Ocean.  The  idea  of  this  jun6tion  vas  conceived  under  Frederic  IV. 
Duke  of  Schlefwig  Holftein,  but  was  not  undertaken  till  the  Ruffian  co- 
vernment  agreed  to  co-operate  in  promoting  its  fuccefs.  It  was  begun  in 
the  fpring  of  the  year  1777,  and  was  carried  on  by  contractors,  who  en- 
gaged, for  a  certain  yearly  fum,  to  complete  a  certain  portion  of  it. 
This  canal,  the  whole  length  of  which,  from  Kieler-Ford  to  Rendfburg, 
is  equal  to  10,650  poles,  of  fixteen  feet  each,  proceeds  on  a  level  with  the 
Baltic  to  the  firft  lock  at  Holtenach,  where  it  rifes  eight  feet  fix  inches. 
it  then  prcKceds  to  the  fecond  lock  at  Knop,  745  poles  diftant  from  Kie- 
Icr-Ford,  which  has  a  rife  of  eight  feet  fix  inches,  and  then  continues  to 

near 


on  ihe  'Baltic  Sea,  377 

At  Plllau  and  Mcmcl  it  communicates  with  two  large  lakes, 
Ihc  Frifch  Hafl'and  Curifch  Haffj  which,  however,  both 
contaui  frcfli  water.  The  former,  according  to  the  account 
of  fomc  writers,  was  occafioncd  by  a  violent  wind,  which 
prevailed  in  the  year  1190,  and,  continuing  for  more  than 
Iwelve  years,  drove  up  fo  much  fand  from  the  bottom  of  the 
fea  that  the  prefcnt  tongue  of  land  was  raifed ;  and  the 
gulph,  which  now  forms  the  Haff,  fcparated  from  the 
Baltic.     But  tliis  opinion  is  the  more  to  be  doubted,  as  the 

near  Sucnfdorf,  where  the  third  lock  is  fituatcd,  having  a  rife  of  the  fame 
heiglu.  Here  the  upper  canal  begins,  and  proceeds  for  the  diftance  of 
2413  poles,  between  Schwartenbec  and  Wittenbec,  to  the  fourth  lock  at 
the  Upper  Ey  .let  near  Schinkel,  This  upper  canal,  which  fcrves  as  a  re - 
fcrvoir,  has  an  influx  of  water  from  the  neighbouring  lakes  fufficient  for 
the  purpofes  of  navigation,  and  is  twenty-five  feet  fix  inches  higher  than 
the  level  of  the  Baltic.  At  the  fourth  lock  the  canal  falls  feven  feet  four 
inches  two  lines ;  proceeds  143S  poles  in  the  Eyder  to  the  fifth  lock  at  Ned- 
dcrholten,  where  there  is  alfo  a  fall  of  the  fame  height  ;  and  having  con- 
tinued by  Seeftede  to  Steinwarp,  2901  poles,  little  more  art  is  employed, 
beciufc  the  Eyder  between  that  place  and  Rendfburg  has  almoft  naturally 
the  fufficient  depth  and  breadth.  A  fixth  lock  is  cooftruflcd  at  Rends- 
burg,  as  the  tide  flows  up  there  in  the  Eyder,  and  makes  with  the  ebb  a 
difference  of  one  foot  feven  inches.  The  breadth  of  this  canal,  at  the 
bottom,  is  fifty-four  feet,  and,  at  the  furface  of  the  water,  ninety  feet.  It 
is  nine  f«et  deep,  and  navigable  for  fliips  of  from  15010  160  tons  burthen. 
The  locks,  therefore,  between  the  gates,  are  too  feet  in  length  and  2  7  feet 
in  breadth.  Along  the  banks  there  is  a  path  ten  feet  broad,  and  another  of 
twelve  feet,  for  the  horfes  which  are  employed  to  draw  the  veflcls.  The 
number  of  veffels  which  palled  through  this  canal  in  T797  amounted  to 
2105,  of  which  1393  were  laden  with  merchandize  and  the  reft  in  ballaft. 
Of  the  former  41  were  Danifh  veffels  bound  to  foreign  ports;  and  129  bound 
from  foreign  countries  to  Danifli  or  other  northern  ports  ;  539  were  from 
the  Baltic  ;  170  from  the  North  Sea;  and  7S  were  bound  to  or  coming 
from  Altona.  Among  the  foreign  Ihips  were  24  Engiifh,  22  Dutch, 
430  from  Eaft  Friefland,  191  from  the  duchy  of  Oldenburg,  9  from  Je- 
vern,  89  from  Popenbourg,  9  from  Bremen,  8  from  Hamburgh,  6  from 
Lubec,  44  from  Hanoverian  ports,  81  from  Mecklenburg,  Si  from 
Swedilh  Pomerania,  106  from  Pruffia,  n  from  Courland  and  Ruffu, 
and  6z  from  Sweden,     edit. 

Curifch 
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Curifch  HafF  is  of  the  fame  nature  with  the  Frifch  Haff, 
and  yet  no  one  refers  its  origin  to  any  tempeftuous  wind  of 
the  like  kind.  It  is,  on  the  other  hand,  certain  that  great 
changes  have  taken  place  in  regard  to  the  ftrait  by  which 
the  Baltic  is  conne<^ed  with  this  lake.  At  firft  it  was  fitu- 
ated  immediately  under  the  mountain  on  which  the  caftle  of 
Lochftedt  flands,  and  at  that  time  was  deep  and  roomy ; 
but  in  the  year  131 1,  or  according  to  other  accounts  1395, 
it  was  entirely  choaked  up  with  fand  by  an  uncommonly 
violent  ftorm  of  wind  which  prevailed  in  the  months  ctf 
Auguft  and  September ;  and  this  account  is  highly  proba- 
ble, as  the  valley  between  the  Haff  and  the  fea  ftill  fhews 
evident  traces  of  the  courfe  of  the  water,  while  the  fand 
hills,  raifed  towards  the  fhore,  are  a  further  proof  of  this 
natural  revolution.  An  opening  w  as  confequently  formed 
oppofite  to  the  caftle  of  Balga,  between  the  villages  Faglee 
and  Schineergrube,  which  was  fifteen  ells  in  depth  ;  but 
■uhich,  in  a  few  years,  experienced  a  like  fate,  being  choaked 
up  with  fand.  The  irruption  of  the  Haff  then  followed, 
clofe  to  the  fo  called  Pfundbude  or  light-houfe,  fituated  on 
a  mountain  as  a  guide  to  fhips  which  enter  it,  and  the  water 
was  nine  fathoms  in  depth  ;  but,  at  length,  this  ftrait  being 
filled  up  with  fand,  the  Haff  became  united  to  the  fea  at 
Pillau,  in  the  year  1510.  The  depth  of  this  opening  was 
at  firft  nine  fathoms ;  but  it  from  time  to  time  increafed,  fa 
that,  at  prefent,  it  can  be  entered  by  the  largeft  veficls. 

It  has  long  been  obfer\'ed  that  the  water  in  the  Baltic  is 
eookr,  even  in  the  hotteft  fummers,  than  that  of  other  feas. 
The  waves  alfo  never  rife  here  to  fuch  a  height  as  in  the 
North  Sea,  but  they  follow  each  other  with  greater  rapidity. 
In  calm  weather,  therefore,  it  breaks  with  much  lefs  violence 
on  the  coaft  than  is  the  cafe  in  other  feas,  when  the  weather 
is  equally  ftiU.  It  has  been  remarked  alfo,  that  when  it 
breaks  on  the  (hores  oi  Pruffia,  in  particular,  there  arifcs  a 
flronffer  fprav  and  agitation  than  on  any  of  the  neighbouring 
coalls  of  other  countries  j  and  this  is  faid  to  be  obfevved, 
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fbove  all,  at  the  time  when  the  firft  fnow  appears,  and  in 
the  beginning  of  the  fpring. 

In  the  next  place,  the  water  of  the  Baltic  is  kfs  falinc 
than  that  of  other  feas ;  the  caufe  of  which,  in  all  proba- 
bility, is  to  be  afcribed  to  the  great  number  of  rivers  that 
fall  into  it.  For  this  reafon  its  gravity  is  likcwifc  lefs,  and 
veflels  cannot  {i\\\  in  it  with  the  fame  velocity  as  in  the 
North  Sea.  For  the  fame  reafon  alfo  it  is  more  liable  to 
corruption.  The  number  of  the  ftreams  whicli  empty 
themfelvcs  into  this  fea  amount,  according  to  BufTbn,  to 
forty;  and  among  thefe  the  Oder,  the  Weichfel,  &;c.  are 
Ihe  moft  confiderablc.  Notwithftanding  the  great  quantity 
of  water  fupplied  by  thefe  rivers,  the  Baltic  does  not  fenfibly 
increafc.  Its  principal  efflux,  towards  the  North  Sea,  is  the 
Sound ;  though  Englifli  navigators  have  found  there,  at  the 
jdeptli  of  four  or  five  fathoms,  a  funken  current,  rumiing  ia 
a  contrary  direction  to  that  at  the  furfiice. 

The  Baltic  is  not  fubje6l  to  a  regular  ebbing  and  flowing, 
as  it  is  furrounded  by  land,  and  is  united  with  the  North 
Sea  only  by  the  Sound  and  the  two  Belts:  this  circumftance 
has  given  occafion  to  its  being  called  the  ina6live  fea  (mare 
pigrum).  During  a  long  continuance  of  the  weft  wind  its 
natural  efflux  is  prevented,  and  a  great  deal  of  water  forced 
into  it  from  the  North  Sea ;  fo  that  it  then  rifes  on  the 
coafts  a  little  above  its  ufual  level.  This  connection,  how- 
ever, with  the  German  ocean  is  fometimes  the  caufe  that 
the  ebbing  and  flowing  of  the  latter,  though  weak,  co- 
operates with  the  Baltic,  fo  that  traces  of  their  effefts  may 
be  fometimes  perceived. 

We  are  afliired  by  hiftory  that  this  fea  has  been  fome- 
times totally  frozen  during  fcvere  cold.  This  was  the  cafe 
in  the  year  1333,  at  which  time  people  could  travel  on  the 
ice  from  Lubec  to  Pruffia  and  Denmark ;  and  on  this  ac- 
count huts  were  erefted  in  different  places  for  the  accommo- 
dation of  travellers.  A  like  phenomenon  occurred  in  1399 
and  1533  i  ^^'^  ^^  ^4^3  people;  could  walk  and  ride  over  the 
4  fea 
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fea  in  a  ftraight  line  from  Konigfberg  to  Lubec.  Six  year 
after  this  fea  was  every  where  covered  with  ice,  in  fuch 
a  manner  that  journeys  of  the  like  kind  were  undertaken 
not  only  from  Pruflia  to  Holftein,  but  alfo  from  Mecklen- 
burg to  Denmark;  and  this  was  done  likewife  in  1459.  ^^* 
the  ftrong  froft'of  the  year  1709,  the  ice  extended  fo  far  on 
the  Baltic,  from  the  Pruflian  coaft,  that  people  on  the 
highell  fteeples  on  the  {hore  could  not  fee  w^here  it  ended  ; 
and  this  no  doubt  was  the  cafe  during  the  cold  of  the  year 
1740,  which  exceeded  the  former  fome  degrees. 

The  depth  of  the  Baltic,  in  moft  places,  never  exceeds 
fifty  fathoms.  In  fome  few  places  of  the  Gulph  of  Bothnia 
no  bottom  indeed  is  to  be  found;  but  in  others,  quite  near, 
the  depth  is  not  more  than  fifty  fathoms. 

In  regard  to  the  decreafe  of  water  in  the  Baltic,  much  has 
been  faid  for  and  againftit;  but  nothing  certain  can  be 
determined  on  this  point.  Mr.  Otto  is  of  opinion  that  the 
contradictions,  apparent  on  the  firft  view  of  the  fubjeft, 
might  be  reconciled  by  attending  to  the  times.  The  period 
of  the  decreafe  of  water  in  this  fea,  of  which  the  flill  ex- 
ifting  remains  of  marine  produftions  are  incontrovertible 
proofs,  belongs  to  the  moft  remote  ages.  Since  the  time 
when  the  Baltic  was  confined  within  its  prefent  boundaries, 
the  decreafe  and  increafe  of  its  w^ater  are  merely  apparent ; 
as  it  may  have  happened,  from  various  caufes,  that  land 
may  have  been  gained  in  one  quarter  and  loft  in  another. 
Large  rivers,  which  flow  with  great  rapidity,  may,  for 
example,  have  carried  with  them  into  the  fea  a  great  deal  of 
earth  and  fand,  by  which  the  beds  at  their  mouths  may 
have  been  raifed,  and  the  banks  extended  towards  the  fea. 
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VII.  Exam'mat'ion  of  the  Experimetits  and  neiu  Obfervatlons 
ofG.  Pearson,  M.D.  on  Human  Urinary  Concretions  ; 
and  a  Cowparijm  of  the  Refults  obtained  by  that  Chemijl 
with  thofe  of  SciiEELE,  Bergman,  and  fome  of  the 
French  Chemijls.  By  JSL  Fourcroy.  From  Aunalcs 
de  Chimic,  FoL  XXVIL 

[Concluded  from  page  271.] 

xVJiY  view  in  commencing  my  labours  on  this  fubjc<3: 
was  not  only  to  cftablifli  the  fa6ls  announced  by  Scheele, 
but  alfo  to  purfue  much  farther  the  examination  of  urinary 
calculi ;  and  to  add  to  it  that  of  all  the  animal  concretions 
I  could  procure.  This  plan  will  be  found  partly  executed 
in  the  details  I  have  publifhcd.  i.  On  the  inteftinal  caU 
cuius  of  the  horfe,  which  I  found  to  be  a  triple  fait,  formed 
of  %  parts  of  phofphat  of  niagnefia  and  i  part  of  the  phof- 
phat  of  ammonia.  3.  On  a  renal  calculus  of  the  fame 
animal,  in  which  I  difcovercd  3  parts  of  the  carbonat  of 
lime  and  i  part  of  the  phofphat  of  lime,  without  any  matter 
analogous  to  that  in  the  human  calculus.  3.  On  a  calculus 
of  a  cat,  which  gave  me  3  parts  of  the  carbonat  of  lime  and 
1  part  of  the  phofphat  of  lime.  4.  On  the  tartar  of  the 
teeth,  which  I  found  to  be  pure  phofphat  of  lime.  5.  On 
the  calculus  of  the  human  reins,  the  nature  of  which  I 
determined  to  be  perfectly  fimilar  to  that,  of  the  calculus  of 
the  bladder.  In  the  examination  of  icveral  concretions, 
different  from  thofe  of  the  urinary  calculus,  I  was  prior  to 
Dr.  Pearfon  by  more  than  ten  years,  and  my  labours  had 
been  publiflicd  five  years  when  he  communicated  his  to  the 
Koyal  Society  of  London ;  yet"  he  has  not  quoted  my  work, 
though  he  has  done  nothing  but  repeated  and  confirmed  my 
experiments. 

With  regard  to  the  luuiian  urinary  calcukis,  I  had  ex- 
amined a  fufficicnt  number  to-  be  able  to  trace  out  the 
general  charadlers  which  I  thought  it  necclfary  to  add  to 
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thofe  given  by  Scheele.  Having  indeed  reprefented  it,  aftef 
this  illuflrious  chemift,  as  a  folid  acid  cryftallifed  in  laminae^ 
infipid,  giving  a  faint  red  tinge  to  blue  colours,  foluble  in 
cauftic  alkalies  and  in  the  nitric  acid,  affiiming  with  the 
Matter  a  beautiful  red  colour,  decothpofable  by  fire,  yielding 
a  great  deal  of  the  carbonic  acid  and  little  oil  j  the  weakeft 
of  all  the  acids  5  containing  lime  and  alkaline  phofphats 
only  by  accident.  I  add  to  thefe  characters  the  followinor 
properties  eftabliflied  by  the  analyfis  of  a  great  number  of 
varieties  of  thefe  concretions:  i.  Their  folution  in  water 
reddens  turnfole  paper.  2.  They  give  the  praffic  acid  by 
diftillation,  and  by  the  a6lion  of  the  nitric  acid.  3.  The 
calculus  of  the  hunian  bladder  contains  but  little  hydrogen, 
fince  it  gives  but  little  oil ;  and  but  little  oxygen,  fince  it 
fiirnifhes  but  a  very  fmall  proportion  of  the  pruffic  and 
carbonic  acids. 

The  experiments  which  I  afterwards  defcribed  on  the  four 
«alculi  carefully  treated  by  different  agents,  may  be  taken, 
according  to  all  the  other  experiments,  which  I  did  not 
think  it  neceflary  to  defcribe  in  the  fame  manner,  as  an  ac- 
count of  the  properties  of  tlie  urinary  calculus  confidered  as 
a  genus ;  and  I  muft  indeed  here  obferve,  there  are  none  of 
them  which  do  not  prefent  refults  more  or  lefs  fimilari. 
Thus:  1.  The  augmentation  of  its  weight  in  water,  into 
which  the  calculus  was  entirely  immerfed.  2.  The  earthy 
finell  of  marl  which  it  diffufes,  when  diluted  as  a  powder  in 
this  liquid.  3.  The  little  alteration  it  exhibits,  and  the 
jmputrefcibility  it  preferves  during  more  than  fifteen  days 
tinder  water  at  a  temperature  above  12  degrees  (57°  Fahr*)* 
4.  Its  almoft  perfect  folubility  in  2000  times  its  weight  of 
water,  when  repeatedly  treated  in  powder.  5.  Its  folubility 
in  lefs  than  half  that  quantity  of  boiling  water  j  its  fepara- 
tion  only  partial  in  lamellated  cryftals  by  cooling— the  man- 
ner of  obtaining  it  thus  pure.  6.  Its  property  of  reddening 
turnfole  paper,  when  after  this  purification  it  is  rubbed  oa 
tliis  paper  with  a  little  water,    7.  Its  folution  in  lime  water, 
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which  by  expofure  to  the  air  foon  depofits  both  carbonat  o\ 
lime  and  the  lithic  acid  fcparate  from  each  other,  proves 
that  the  atmofpheric  carbonic  acid  decompofes  the  cal- 
careous Hthiat  which  was  there  formed.  8.  Its  ahuoft 
total  folubillty  (except  -j-'^)  in  a  ley  of  cauftic  potafh,  which 
often  dlfengages  much  ammonia.  9.  Its  precipitation  of  a 
golden  yellow  colour  from  this  alkaline  folution  by  th« 
acetous  acid,  which  feparates  from  it  the  lithic  acid  in  fmall 
white  brilliant  and  almoft  pulverulent  needles,  and  which 
furnlfhes  more  than  a  half  of  the  cryftallifed  lithiat  of  potafh. 
10.  This  precipitation  of  the  lithic  acid  from  the  alkaline 
folution  by  the  acetous  acid,  given  as  a  good  procefs  for 
procuring  this  animal  acid  pure.  11.  The  folubilily  of  the 
calculus  fometimes  entire,  fometlmcs  in  powder,  in  the 
oxygenated  muriatic  acid,  which  at  firft  afforded  me  the 
liope  of  a  lithontriptic ;  but  which  being  deftroyed  by  other 
fucceflive  experiments  prefented  only  a  fingular  faft  worthy 
of  beinn;  further  inveftijiated.  12.  The  a6lion  of  the  fire 
and  diftillation  in  a  retort  upon  the  calculus  of  the  human 
bladder,  ufing  a  quantity  five  times  greater  than  that  em- 
ployed by  Dr.  Pearfon,  and  which  gave  me  as  produAs  near 
H  quarter  of  a  fublimated  lamellated  acid,  ftill  analogous  lo 
the  lithic  acid;  fome  drops  only  of  water  and  thick  oil, 
fixed,  containing  a  little  prufliat  of  ammonia ;  ~  concrete 
carbonat  of  ammonia,  a  bulk  of  more  than  fix  kilogrammes 
of  water  in  gas,  y  of  which  were  carbonic  acid ;  a  coal 
weighing  a  little  more  than  a  quarter  of  the  calculus,  and 
which  yielded  only  ^'^  of  its  weight  of  aihes,  without  any 
fenfible  trace  of  lime. 

All  thefe  fa£ts,  which  I  was  obliged  to  concentrate  herein 
fome  manner  in  order  to  render  them  more  ftriking,  fer\'eJ 
to  confirm  the  firft  refults  of  Schecle  and  Bergmann;  and 
enabled  me  to  add  feveral  obfervations  which  had  efcaped 
them.  I  had  concluded  with  them  that  the  human  urinary 
calculus,  whether  that  of  the  reins  or  that  of  the  bladder, 
contained  a  matter  different  from  all  other  animal  fub- 
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ftance,  not  found  in  any  other  humours  of  the  human 
body,  nor  in  any  of  thofe  of  the  bodies  of  the  difierent 
animals  now  known ;  a  weak  concrete  acid,  almoft  infohi- 
b!e,  the  principal  folvents  of  which  were  the  cauftic  alkalies 5 
that  this  particular  acid  very  little  hydrogenated  and  oxy- 
genated, but  much  charged  with  carbon  and  azot,  was  a» 
immediate  proda6lion  of  the  reins  and  of  the  diurefis,  or 
of  the  formation  of  urine ;  that  it  was  fometimes  joined 
with  fome  parts  of  the  phofphats  of  lime,  of  foda,  and  of 
ammonia,  with  a  colouring  animal  matter;  but  that  thefe 
different  fubftances,  foreign  to  the  lithic  acid,  feemed  to  be 
only  acceffories,  variable  in  their  proportions,  which  might 
not  have  been  found  there  at  all,  and  which  did  not  feem  to 
conftitute  the  particular  effence  of  it. 

I  may  add  to  this  notice  of  my  labours,  which  are  already 
pretty  old,  that  the  experiments  I  have  had  occafion  to 
make  for  ten  years  patt  on  this  animal  matter,  either  for 
fome  particular  purpofe  or  in  the  courfe  of  my  annual 
lectures,  by  confirming  me  more  and  more  in  my  former 
ideas,  agreeing  with  thofe  of  Scheele  and  Bergmann,  have 
only  taught  me  that  fome  human  urinary  calculi  contain 
phofphat  of  lime,  infoluble  in  water  and  in  pure  alkalies, 
and  the  alteration  which  the  lithic  acid  experiences  by  the 
aftion  of  the  nitric  acid  when  boiled  in  the  latter — an  altera- 
tion during  which  there  is  difengaged  carbonic  acid  gas, 
azotic  gas,  and  the  pruffic  acid  gas ;  fo  that  the  calculous 
matter  appears  to  me  really  to  change  its  nature  during  this 
action  of  the  nitric  acid.  '  But  all  this  ought  not  to  change 
any  thing  of  my  opinions  in  regard  to  the  particular  cha- 
rafter  and  acid  properties  of  the  peculiar  matter  of  the 
human  urinary  calculus. 

C.  Fourcroy  then  afks,  whether  the  labours  of  Dr.  Pear- 
fon  have  given  different  refults,  and  of  fuch  a  nature  as  {hould 
induce  the  French  chemifts  to  give  up  their  former  ideas 
refpefting  the  nature  of  the  peculiar  matter  of  the  human 
urinary  calculus  3  or  whether  his  experiments  are  fufficiently 
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wonclufive  to  induce  them  to  admit  ilsnoii-acidit\ ,  and  con- 
lidcr  it  as  an  oxvd  ?  He  infills  that  Dr.  Pearfoji  h;  s  notcor- 
retrlly  comprehended  the  labours  either  of  the  Swedifh  or 
French  chemifls ;  that  he  has  improperly  believed  that  they 
gave  the  name  of  lithic  acid  to  the  fubliniate  of  the  calculus 
obtained  bv  fire,  whereas  thev  ^ave  it,  either  to  the  entire 
calculus  as  it  comes  from  the  reins  or  the  bladder,  when 
wholly  formed  of  that  fubftancc,  or,  to  this  matter  obtained 
by  cooling  a  folution  of  it  in  water,  or  by  precipitating  it 
from  an  alkaline  folution  by  the  acetous  acid  ;  and  that  the 
pretended  oxvd  is  really  Scheele's  acid,  at  firft  called  the 
be/cardic,  and  fince,  in  the  new  nomenclature,  the  lithic 
acid. 

Dr.  Pearfon  gives  a  larger  proportion  of  infoluble  matter 
than  his  prcdeceflbrs,  fl.ating  it  at  almoft  4d  of  the  mixed 
calculi  which  he  employed ;  but  Fourcroy  oppofes  to  this 
what  Dr.  Pearfon  fays  in  another  place,  "  that  he  found 
fome  calculi  contain  even  l?;-;  ths  of  the  foluble  part ;"  and 
remarks,  that  there  is  no  rcafon  to  doubt  that  the  greater 
part  of  human  urinary  concretions  contain  a  much  greater 
proportion  of  matter  foluble  in  alkalies  than  that  of  which 
he  has  given  the  analyfis.  The  difengagement  of  ammonia 
obfcrved  bv  Dr.  Pearfon,  which  accompanies  the  folution  of 
the  calculus  in  pure  foda,  was  alfo  feen  by  Scheele,  and  ob- 
fer\'ed  and  carefully  defcribed  by  Fourcroy. 

The  foapy  and  uncluous  feel,  fays  Fourcroy,  of  the  fpon- 
taneous  dcpofit  formed  in  the  alkaline  folution  of  the  calcu- 
lus manifefi;ly  arifes  from  the  fuperabundance  of  alkali;  we 
perceive  here  the  feparation  of  our  lithiat  of  potafh  from  its 
faturatcd  folution ;  and  I  may  remark,  that  this  is  what  I 
have  pointed  out  in  my  refearches,  by  faying  that  the  lithiat 
of  potaih  eafily  feparates  in  cryftals  from  its  concentrated  and 
faturatcd  folution.  This  foapy  depofit  of  Dr  Pearfon  i:>  ne- 
verthelefs  foluble  in  water,  and  precipitated  by  acids  u  ith- 
out  being  re-diiTolved :  this  is  a  dccompofitiou  of  the  lithiat 
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of  potafli  and  the  reparation  of  the  lithic  acid.  According 
to  the  author,  this  fokition  was  not  rendered  turbid  by  the 
carbonic  acid.     I  had  made  exaftly  the  fame  obfervation. 

The  precipitate  formed  in  the  alkahne  folution  of  the  cal- 
cukis  by  the  fulphuric  acid  is  of  principal  Importance  to  my 
invelligation,  fince  it  is  this  precipitate  which  forms  the  real 
difference  between  us,  and  to  which  our  whole  attention 
fhould  be  dircfted.  It  is  really  our  lithic  acid  which  Dr. 
Pearfon  will  not  acknowledge  as  an  acid,  and  in  which  he 
tliinks  he  has  found  a  fufficient  number  of  characters,  dif- 
ferent from  what  I  had  afligned  to  it,  to  induce  him  to  con- 
fider  it  as  a  peculiar  animal  matter,  and  to  name  it  the  lu^icor 
ouric  oxyd.  Infipidity,  the  quality  of  being  inodorous,  infolu- 
bility  in  the  mouth,  folubilityin  800  parts  of  boiling  water, 
the  warm  folution  not  reddening  turnfole  paper,  cr\'ftalli- 
fation  bv  coolin<r,  folubility  in  cauftic  foda  and  lime  water, 
infolubilitv  in  alkaline  carbonates,  non-precipitation  offoap, 
but  precipitation  of  alkaline  fulphurcts,  folubility  in  the  ni- 
tric acid,  and  the  red  pink  colour  which  its  nitric  folution 
aiTuines  wlien  evaporated  — thefe  are  all  the  refults  of  the 
experiments  of  Dr.  Pearfon,  none  of  which,  except  the  non- 
coloration  of  turnfo}e,  ditfer  from  wliat  Scheele  and  myfelf 
have  o;iven;  but  this  difference  can  have  arifen  only  from 
the  manner  of  performing  the  experiment,  or  from  Dr.  Pear- 
fon having  made  his  on  fonie  matter  foreign  to  the  lithic 
acid.  The  fliade  of  the  colour  of  the  nitric  folution  which 
vSchcele  announced  to  be  of  a  beautiful  red  or  blood  red,  Dr. 
Pearfon  favs  was  a  pink  red ;  and  it  is  to  this  tint,  which  he 
alludes  to  feveral  times  in  his  diflertatlon,  that  he  attaches 
tlic  pcjculiar  character  of  his  uric  oxyd. 

As  to  tlie  action  of  fire  either  on  the  human  urinar\'  cal- 
culus entire  or  on  the  precipitate  from  its  alkaline  folution 
l)v  the  fulphuric  acid,  which  I  have  flicwn  to  be  our  pure 
lithic  acid,  I  have  defcribed  with  much  more  care  and  accu- 
racy than  he  has  iu  his  Memoir,  the  products  of  the  diftil- 
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lation  of  this  matter  which  I  obtained  from  a  quantity  at 
leaft  fix  times  as  large  as  that  which  he  employed. 

In  what  regards  the  acid  and  cryftalline  fublimate  obtained 
in  the  diftillation,  except  the  apparatus  of  a  bent  tube  def- 
tined  to  feparatc  the  produ6ls,  I  can  fee  nothing  new  ;  only 
here  the  author  gave  himfelf  needlefs  trouble  to  fearch  for 
our  lithic  acid  in  this  manner,  fince,  as  I  have  already  faid, 
it  was  not  this  produft  of  the  fublimation  and  decompofition 
by  fire  that  I  diilinguiftied  by  the  name  of  the  lithic  acid  in 
our  nomenclature. 

The  attempts  made  by  Dr.  Pearfon  to  acidify  his  fuppofei 
oxyd  by  the  nitric  acid  and  the  oxygenated  muriatic  acid 
could  not  poffibly  fucceed  :  like  thofe  who  preceded  him,  he 
found  that  the  calculus  was  changed  into  carbonic  acid  and 
ammonia. 

Refpecting  the  portions  of  the  calculi  not  foluble  in  alkali, 
and  which.  Dr.  Pearfon  aflcrts,  exhibited  to  him  all  the  pro- 
perties of  phofphat  of  lime,  I  fliall  obferve,  that  if  by  this 
fact  he  feems  to  deviate  more  from  thofe  who  went  before 
him,  it  was  only  from  two  calculi,  mixed  in  equal  parts,  that 
he  obtained  fuch  a  refult,  and  that  the  very  variable  dif- 
ference of  the  proportion  of  the  fubflanccs  foluble  and 
infoluble  in  the  300  urinary  concretions,  which  he  fays 
he  examined  comparatively,  can  furnilh  no  oppofilion  to 
the  refult  of  Scheele  in  regard  to  the  matter  called  lithic 
acid. 

As  to  the  produ6l  of  the  numerous  experiments  which 
Dr.  Pearfon  tried  on  more  than  300  human  urinar)'  calculi, 
which  he  compared  with  each  other,  I  find  no  other  differ- 
ence between  what  he  announces  and  what  was  announced 
by  his  predeceflbrs,  but  the  variety  of  the  nature  which  thefe 
experiments  {hewed  to  him  between  thefe  concretions — a  va- 
riety which,  however,  always  fliews  the  greateft  proportion 
in  the  kind  of  matter  called  by  him  the  ouric  oxyd.  It  is  in 
this  refult  that  Dr.  Pearfon  deviates  moft  from  Scheele,  who 
alTertcd  that  all  the  calculi  of  the  human  bladder  refembled 

C  c  2  each 


388  Fourcroys  Examination  of 

each  other  and  exhibited  no  difference.  We  muft  how- 
ever add  to  this  fa6l,  which  forms  one  of  the  new  points  of 
the  diflertatron  of  Dr.  Pearfon,  that  of  the  difcovery  of  his 
ouric  oxyd  in  arthritic  concretions.  But  it  mav  be  readily 
perceived,  that  this  difference  between  our  author  and  the 
chemifts  whom  he  feems  to  combat  no  way  aftecis  the  in- 
timate nature  of  the  real  calculous  fubflance,  and  it  is  onlv 
on  the  latter  that  it  is  of  importance  to  fix  the  opinions  of 
philofophers. 

The  queflion  between  us  is  now  reduced  to  this  fimple 
point:  Ouoht  the  properties  of  tlie  matter  which  conflitutes 
the  urinan,'  calculus  to  induce  us  to  confidcr  it  as  a  peculiar 
acidj  or  only  as  an  animal  oxyd  ? 

It  is  fufHcientlv  agreed,  that  even'  fubftance  more  or  lels 
foluble  in  water,  thatturns  fomeblue  colours  red,  that,  abovfe 
all,  is  fufceptible  of  uniting  ftrongly  and  readilv  with  alkalic.=, 
and  of  forming  with  them  cryftallifable  compounds,  in  fuch 
a  manner  that  their  peculiar  attractive  power  for  each  of 
thefc  falifiable  bafes,  as  well  as  tlieir  affinities,  compared  to 
that  of  other  well  known  acids,  may  be  eftimatcd,  ought  to 
be  ranked  amona  the  number  of  acids.     Thus  the  metals 

o 

called  tungficn,  molyhdena^  and  chrome^  faturated  with  oxy- 
gen by  complete  combuftion,  have  naturally  affumed  a  place 
in  the  clafs  of  and  next  to  the  mofl  powerful  and  longefl 
known  acids.  It  is  thus  in  particular  that  the  matter  con- 
tained in  the  gall-nut  which  blackens  iron  ;  that  which  co- 
lours it  blue,  and  which  is  furnifhed  by  the  decompofition  of 
animal  fubflances,  have  received  the  character  of  acid  bo- 
dies, and  the  names  of  the  gallic  acid  and  pruffic  acid.  It 
is,  in  fliort,  from  the  fame  confiderations  that  our  t'tthk 
acid  has  been  placed  in  the  fame  clafs  or  referred  to  the  fame 
genus.  It  has  pot  indeed  any  four  tafte,  and  is  ver\'  little  fo- 
lubie  in  water;  but  it  reddens  turnfole  paper  when  it  is  rub- 
bed on  it  with  a  little  water,  and  it  combines  rapidly  with 
cauftic  alkalies,  and  brings  them  to  the  ftate  of  falts  byfatu- 
ration.    If  it  does  not  decompofe  foap  or  alkaline  carbonates, 
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il  precipitates  the  fulplmres;  and  we  mull  not  forget  that 
Scheele  rcprefents  it  as  the  weakeft  of  all  aeidi.  Why  then 
Ihould  Dr.  Pearfon,  without  any  new  fa£ts  refpecling  its  eha- 
raders,  wifti  to  include  it  aniong  the  oxyds  ?  Are  the  latter 
even  taken  in  the  clafs  of  ternary  or  quaternary  oxyds,  vege- 
table or  animal,  foluhle  like  it  in  alkalies;  and  dothey  fatu- 
rate  them  ?  Is  this  owing  to  its  little  folublllty?  But  the 
faccharinc  oxyd  is  very  foluhle  in  water  without  faturating 
alkalies.  Is  it  not  manifcft,  on  the  contrary,  that  it  wants 
one  of  the  principal  characters  of  thefe  complex  oxyds,  among 
which  the  French  pneumatic  chemifiry  clafles  a  great  num- 
ber of  oro-anic  compounds  ?  Does  it  not  reje6l  this  acidifi- 
cation, fo  eafy  in  other  oxyds  of  the  fame  kind,  that  change 
fo  rapidly  into  the  oxalic  or  acetous  acids  by  the  aftion  of 
the  nitric  and  oxj'genated  muriatic  acids,  as  Dr.  Pearfon  has 
fo  carefully  confirmed  ?  How  came  he  not  to  perceive,  that 
this  difference  between  it  and  the  other  vegetable  or  animal 
oxyds  required  from  chemifl:s  that  they  {l)ould  place  it  in 
another  clafs  of  bodies;  and  that,  too  much  oxygenated,  no 
doubt,  to  pafo  to  a  new  fi:ate  of  acidity,  being  already  itfelf 
as  much  fo  as  the  nature  of  its  compofition  would  admit,  it 
could  not  but  lofe  its  combination  by  the  ftrong  aftion  of  the 
oxygenating  compounds,  and  pafs,  as  was  really  the  cafe,  to 
the  laft  term  of  animal  decompofition,  the  fiate  of  a  double 
binary  compound;  the  carbonic  acid  and  ammonia?  I  am 
even  aftoniflied  that  Dr.  Pearfon,  in  analyfing  this  body  with 
thatfpiritof  iiweftigation  which  he  employed,  was  not  more 
inclined  than  other  chemifts  to  prcferve  the  acid  character 
to  this  compound,  and  that  he  was  not  averfe  to  compare  it 
with  oxyds,  fince  he  found  in  it  fo  many  charaders  oppofite 
to  thofe  of  the  known  oxyds.  If  we  indeed  take  from  the 
compound  oxvds  contained  in  organic  bodies  that  charaii^er, 
fo  ftriking,  of  becoming  acid  by  a  greater  proportion  of  oxy- 
gen, we  111  all  at  once  efface  every  thing  clear  and  precife 
which  this  denomination  prefents  to  the  mind,  ajid  fubfti- 
tute  at  once  darkiiefi  for  light. 
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All  that  Dr.  Pearfon  has  done  gives  more  ftrength  Hill  to 
the  well  founded  opinion  which  has  caufed  this  body  to  be 
claffed  among  the  acids.  It  differs  particularly  from  the  ox- 
yds  by  its  unalterability,  its  irnputrefcibility,  its  folubility  in 
alkalies,  its  reliftance  to  acidification  ;  and  it  would  be  de- 
ranging to  no  purpofe  the  refults  and  opinions  of  modern 
chemiftry  to  place  it  in  that  clafs  of  compounds  with  which 
it  in  reality  has  no  relation.  I  fhall  then  continue  with  all 
the  French  chemifls  to  confider  human  urinary  calculi  as 
containing,  molt  frequently,  and,  fometimes,  altogether,  a 
weak  acid,  the  charafters  of  which  were  well  determined 
before  Dr.  Pearfon,  and  even  confirmed  by  his  refearches. 

I  (hall  add  one  important  obfervation,  that  of  all  the  acids 
it  is  that  which  cryftallifes  the  fooneft,  and  whofe  moleculoe 
perhaps  are  moil  altered ;  which  alTumes  with  the  greateft 
eaTc  the  concrete  and  fparry  form,  under  which,  as  it  is  feen 
in  regular  calculi  and  in  compaft  ftrata,  it  almoft  eludes  the 
action  of  the  moft  powerful  re-agents  and  folvents ;  and 
it  is  to  this  laft  property,  the  moft  terrible  and  afflicting  for 
humanity,  that  what  is  called  the  {ione  in  the  bladder  muft 
without  doubt  refift  the  a6lion  of  all  the  known  folvents, 
and  has  hitherto  given  no  hopes  of  the  difcovery  of  a  lithon- 
triptic. 

In  the  prefent  ftate  of  chemiftry  the  particular  matter  of 
human  urinary  calculi  appears  only  as  a  combination,  where 
abundance  of  carbon  and  azot  united  to  a  fmall  quantity  of 
hydrogen  are  inclined  to  a  flight  acidification  by  the  fixed 
oxyjren  which  they  contain.  The  proportion  even  of  thefe 
primitive  materials  has  not  yet  been  determined.  After  hav- 
ing examined  the  labours  of  Dr.  Pearfon,  I  muft  agree  with 
him,  that  the  name  lithic  acid  given  to  this  animal  concre- 
tion, and  which  has  been  borrowed  from  the  medical  term 
li;hiafis,  deferves  that  reproach  of  impropriety  which  he  be- 
llows on  It.  I  am  of  opinion  that  we  might  adopt  with  ad- 
vantage that  of  ouric  acidy  fince  this  body  has  not  yet  been 
found  but  in  the  urine  of  man^  and  that  even  if  future  expe- 
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rimcnts  fhoukl  confirm  the  dlfcovcry  of  Dr.  Pearlon,  who 
lavs  lie  found  the  lame  acid  in  arthritic  concretions,  this  de- 
nomination would  Itill  be  very  proper,  either  becaul'e  the 
conliant  feat  of  this  acid  is  the  human  urine,  or  becaufe  it 
is  always  more  abundant  there  than  in  articulations  attacked 
by  the  gout;  or,  in  the  lafl:  place,  becaufe  it  appears,  ia 
fome  mcafure,  in  fits  of  that  difeafe,  to  be  driven  and  carried 
from  its  ufual  channel  towards  the  extremities  of  tjie  bones, 
the  articular  membranes  of  which  it  irritates. 
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.ANY  pcrfons  who  intcrefted  themfelves  in  favour  of 
Dr.  Chladni  and  his  inventions  having  exprell'ed  a  wilb  of 
becoming  acquainted  with  the  hiftorv  of  them,  the  Dotlor 
drew  up  a  fliort  paper  on  that  fubjeft,  which  he  tranfmitted 
to  one  of  the  German  Journals  =*,  and  from  which  we  have 
extrafted  the  following  particulars.  The  author  firft  ob- 
fcrves,  that  the  invention  of  the  euphon  and  all  his  other 
acouftic  difcovcrles  were  not  the  cfle£ls  of  chance,  but  the 
fruit  of  long  and  continued  reflection.  The  rather  confined 
education  which  he  received,  both  in  his  father's  houfe  and 
at  the  fchool  of  (jHmma,  did  not  produce  on  him  tlie  ufual 
but  a  contrary  eii'cct,  as  it  inclined  him  very  early  to  think 
and  to  art  for  himfelf.  At  tlie  age  of  only  fix  or  fe\en, 
when  lie  ought  to  have  been  otherwife  employed,  he  would 
fit  whole  hours  ftudying  maps  and  books  of  geography,  and 
wifli,  at  the  fame  time,  that  he  might  have  an  opportunity 
of  travelling  over  all  the  countries  which  he  law  reprefented 
before  him.     His  father,  firft  profcflbr  of  law  at  Wittenberg, 

*  Maga.'.iti  fur  das  ncucfte  sus  dcr  Phyfik,  vol,  ix.  part  4,  p.  100. 
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who,  according  to  the  then  ufual  cuftom,  had  converted  the 
original  Hungarian  family  name  into  that  of  Chladenius, 
was  defirous  that  the  author,  his  only  fon,  fhould  apply  him- 
felf  to  the  law,  though  it  was  contrary  to  his  inclination. 
Dr.  Chladni,  therefore,  ftudied  law  firft  at  Wittenberg,  and 
then  at  Leipfic,  and,  after  the  ufual  forms,  took  his  decree 
of  doctor.  On  his  father's  death  he  quitted  this  line,  for 
which  he  had  no  attachment,  and,  devoting  himfelf  entirely 
to  the  ftudy  of  nature,  delivered  leftures  on  phyiical  and  ma- 
thematical fubjecls  to  qualify  himfelf  for  a  profefforfhip 
which  he  had  feme  hopes  of  obtaining.  In  iiis  19th  year  he 
began  to  learn  to  play  the  harplichord  :  and  he  afterwards 
read  a  great  many  of  the  principal  works  on  the  theory  of 
mufic,  by  which  he  found  that  the  ph}-fico-mathematical 
part  of  that  fcience  was  far  more  defective  than  other  branches 
of  natural  philofophv.  Being  therefore  poifefled  with  an 
idea  that  iiis  time  could  not  be  better  employed  than  in  en- 
deavouring to  make  difcoveries  in  this  department,  he  «|- 
cordingly  tried  various  experiments  on  the  vibrations  of 
ftrmgs  and  the  different  kinds  of  vibration  in  cylindric  pieces 
of  wood,  firft  difcovered,  through  calculation,  by  the  elder 
Euler ;  and  found  that,  though  a  great  deal  had  been  faid  on 
the  nature  of  thefe  elaftic  bodies,  yet  the  manner  of  vibra- 
tion and  the  proportion  of  tones  in  other  elaftic  ix>dics,  which 
do  not  proceed,  as  in  the  fonner,  in  ftraight  lines,  but  de- 
pend on  the  vibration  of  whole  fnrfaces,  were  totally  un- 
known, and  that  the  little  which  had  been  written  on  that 
fubject,  by  fome  authors,  did  not  correfpond  with  nature. 
He  had  already  long  remarked,  that  every  plate  of  glafs  or 
metal  emitted  various  tones  according:;  as  it  was  held  and 
ftruck  in  different  places ;  and  he  v>  as  defirous  to  difcover 
the  caufeof  this  difference,  which  no  one  had  ever  examined. 
He  fixed  in  a  vice  the  axle  of  a  brafs  plate  which  belonged 
to  a  polifhing  machine,  and  found,  that  by  drawing  the  bow 
of  a  violin  over  it,  he  produced  vtxy  different  tones,  which 
were  flronger  and  of  longer  duration  than  thofe  obtained 
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merely  by  ftriking  it.  The  obfervation,  that  not  only  ftringg 
l)ut  alfo  other  eladic  bodies  maybe  made  to  produee  founds 
by  drawing  a  violin  bow  over  them,  Df.  Chladni  docs  not 
give  as  a  difeovery  of  his  own;  as  the  fo  called  iron  violin 
has  been  long  known,  and  as  he  had  read  of  an  inflrument, 
cjnftriK-tcd  in  Italy*,  where  glafs  or  metal  bells  were  made 
to  found  by  means  of  two  or  more  violin  bows  drawn  over 
them.  But  the  idea  of  employing  this  inftrument  to  exa- 
mine vibrating  tones  was  firfl:  entertained  by  himfelf.  Hav- 
ing accurately  remarked  the  tones  produced  by  the  above- 
mentioned  metal  plate,  he  found  tliattlieygave  a  progreflion 
which  correfponded  with  the  fquares  of  a,  3,  4,  &c.  Not 
long  before  he  had  read,  in  the  Tranfa6lions  of  the  Royal 
Society  of  Gottingcn,  the  obfervations  of  Mr.  Liehtenbcrg 
on  the  phenomena  produced  by  ftrewing  pounded  refin  over 
a  glafs  plate  or  cake  of  refin,  and  he  repeated  many  of  his 
experiments.  This  led  him  to  the  idea  that,  perhaps,  the 
various  vibratory  movements  of  fueh  a  plate  would  be  difco- 
vered  by  a  divcrfity  of  phenomena,  if  he  (trewed  over  it  fand 
or  any  thing  of  the  like  kind.  By  this  experiment  there 
was  produced  a  ftar-formed  figure ;  and  the  author,  having 
continued  his  refearehes,  publiflied  the  refult  of  them  in  a 
work  entitled,  Difcoveries  refpefting  the  Theory  of  Sound, 
printed  at  Leipfic  in  1787  f.  It  contains  a  multitude  of 
new  obfervations  on  the  vibrations  of  diflerent  bodies,  the 
proportions  of  the  tones  of  which  had  been  ineorre6lly 
given  by  others;  on  the  vibrations  which  are  produced  by 
vibration  and  rotation  conjointly;  on  the  longitudinal  vi- 
brations of  a  firing,  firfi:  announced  by  the  author  ;  and  up- 
on various  other  eireumftances  relating  to  aeouftics.  The 
author  addrelled  this  work  to  the  Academy  of  Sciences  at 
Peterfburgh,  with  a  view,  perhaps,  that  it  might  give  oeca- 
fion  to  analytical  inveltigations  on  the  fame  fubje£l.   J.  Ber- 


*  In  all  probnbility  the  iiarmonica  of  the  Abbe  Mazzuchi. 
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noLiIIi,  who,  next  to  the  elder  Euler,  had  made  confiderabic 
additions  to  the  fcience  of  acouftics,  and  who  unfortunately 
loll  his  life  foon  after,  while  bathing  in  the  Neva,  endea- 
voured, in  confequence  of  the  above  work,  to  determine  by 
calculation  the  vibrations  of  a  fquare  plate ;  but  the  refult 
did  not  agree  with  experience,  and  Dr.  Chladni  does  not 
think  it  poffible  to  advance  one  ftep  in  this  theory  by  ana- 
lyfis  alone. 

While  Dr.  Chladni  was  employed  in  thefe  inveftigations, 
his  fituation  was  exceedingly  unpleafant.  He,  however,  did 
jiot  fuSer  his  courage  to  be  deprelfed,  but  exerted  his  abi- 
lities the  more,  in  order  that  he  might  procure  for  himfelf 
better  means  of  fubfiftence.  As  he  had  examined  the  nature 
of  fo  manyfonorous  bodies,  he  refolved  to  invent  a  newmu- 
fical  inftrument;  and  he  beo-an  to  confider  whether  it  mio-ht 
not  be  poiiibleby  rubbing  glafs  tubes  in  a  ftraight  line,  with 
the  wet  fingers,  to  produce  founds  in  the  fame  manner  as  is 
done  in  the  harmonica  by  nibbing  them  circularly.  That 
glafs  tubes,  like  thofe  in  his  euphon,  would  not  merely  by  fucH* 
rubbing  emit  any  tones,  he  had  long  known  by  theor)'  and 
experience ;  and  he  therefore  applied  himfelf  to  the  folution 
of  the  difficult  queftion,  in  what  manner  the  inftrument  ought 
to  beconftnicted  to  anfv/cr  the  intended  purpofe.  After  va- 
rious fruitlefs  attempts  for  a  year  and  a  half,  during  which 
bis  imagination  was  fo  full  of  the  idea,  that  fometimes  in 
his  dreams  he  thought  he  faw  the  inftrument  and  heard  its 
tones,  that  is,  like  thofe  of  the  harmonica,  but  with  morf 
diftinclnefs  and  lefs  confufion,  he  at  length,  in  u  ftate  be- 
tween flccping  and  waking,  obtained  a  folution  of  the  pro- 
blem which  had  given  fomuch  employment  to  histhouohts. 
On  the  fcccnd  of  June  1789,  being  tired  with  walking,  he 
fat  down  on  a  chair,  about  nine  in  tlie  evening,  to  enjoy  a 
fliort  flumber;  but  fcarcely  had  he  clofcd  his  eyes  when  the 
image  of  an  inftrument,  fuch  as  he  wiflied  for,  fecmed  to 
prefent  itfelf  before  him,  and  terrified  him  fo  much  that  he 
awoke  as  if  he  had  been  Itruck  by  an  electric  fliock.     He 
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immediately  ftarted  up  in  a  kind  of  cnthufiafm  ;  and  made  a. 
feries  of  experiments  which  convinced  him  that  what  he 
had  feen  was  perfeftly  right,  and  that  he  had  it  now  in  his 
power  to  carry  his  defign  into  execution.  He  made  his  ex- 
periments and  conltrutled  his  firfl  inftnmient  info  private  a 
manner,  that  no  perfon  knew  any  thing  of  them.  On  the 
8th  of  March  1790  his  firfl  inftnmient  of  this  kind  was  com- 
pleted; and  in  a  few  days  he  was  able  to  play  on  it  fome 
eafy  pieces  of  mufic.  It  was  now  neccflary  to  give  to  this  in- 
ftrument,  as  it  was  entirely  new,  a  new  name,  and  that  of 
euphon,  which  fignifies  an  inllrument  that  has  a  pleafanl 
found,  appeared  to  him  the  mofl:  proper. 

The  firft  inftrument  of  this  kind  made  by  Dr.  Chladni 
was  in  found,  and  particularly  in  the  higher  tones,  as  good 
as  thofe  which  he  made  afterwards ;  but  the  conftru6lion 
was  deficient  in  ftrength,  fo  that  every  week  fome  hours 
were  neccflary  to  keep  it  in  proper  repair;  and  it  was  im- 
poUible  to  convey  it  the  diftance  of  a  mile  without  almoft 
totally  deftroying  it.  Dr.  Chladni  alfo  for  want  of  better 
tubes  employed  thofe  ufed  for  thermometers,  and  marked 
the  whole  and  half  tones  by  a  coating  of  fealing-wax  on  the 
under  fide ;  but  as  the  wax,  owing  to  the  moifture  and  vi- 
bration, often  cracked  and  flew  off,  it  was  attended  with 
danger  to  the  eyes.  It  was,  therefore,  extremely  difficult  to 
give  to  the  conftruftion  of  the  inftrument  fuflicient  ftrength ; 
but  this  the  inventor  at  length  accompli(hed,  fo  that  his 
new  euphon  cannot  be  injured  or  put  out  of  tune  either  by 
playing  or  by  carriage.  The  third  inftrument  conftru6led 
by  Dr.  Chladni  was  fomewhat  different  from  the  firft  and 
the  fecond ;  as  the  fore  part,  which  in  the  two  former  rofe 
upwards  with  air  oblique  angle,  ftood  at  right  angles,  fo  that 
it  could  be  tranfported  with  eafc  in  a  particular  carriage 
made  for  that  purpofe.  Inftead  of  the  thermometer  tubes 
ufed  in  the  firft,  the  doilor  now  employs  tubes  of  different 
colours.  In  tlie  fecond  inftrument  thofe  for  the  whole 
tones  were  of  dark  green  glafs ;  but  he  ufed  for  the  half 
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tones,  ill  both,  a  milk  white  kind  of  glafs.  In  a  word,  the 
euphon  has  fonie  refemblance  to  a  fmall  writing-defk. 
When  opeacd,  the  above-mentioned  glafs  tubes,  of'  the 
thicknefs  of  the  barrel  of  a  quill  and  about  fixteen  inches 
long,  are  feen  in  a  horizontal  pofition.  They  are  wetted 
with  water,  by  means  of  a  fponge,  and  ftrokcd  with  the 
wet  fingers  in  the  direftion  of  their  length,  fo  that  the  in- 
creafe  of  the  tone  depends  merely  on  the  ftrongcr  or  weaker 
preiTure,  and  the  flower  or  quicker  movement  of  the  fingers. 
The  number  of  tubes  at  prefent  is  fortv-two.  In  the  back 
part  there  is  a  perpendicular  founding-board  divided  in  the 
middle,  throuoh  which  the  tubes  pafs.  It  appears  therefore 
that  the  euphon  ought  not  to  be  confidered  as  an  altered  or 
improved  harmonica,  but  as  a  totally  new  and  different 
jnflrument.  In  regard  to  fweetnefs  of  found,  it  approaches 
very  near  to  the  harmonica ;  but  it  has  feveral  advantages 
which  no  unprejudiced  perfon,  who  examines  both  inflru- 
ments,  will  deny. 

In  the  firfl  place  it  is  fimpler,  both  in  regard  to  its  con- 
ftruftion  and  the  movement  necefTary  to  produce  the  found, 
as  neither  turning  nor  ftamping  is  required,  but  merely  the 
jnovement  of  the  finger. 

3.  It  produces  its  found  fpeedier;  fo  that  as  foon  as  it  is 
t(Juehed  you  may  have  the  tone  as  flill  as  the  inftrument  is 
capable  of  giving  it;  whereas,  in  the  harmonica,  the  tones, 
particularly  the  lower  ones,  muft  be  made  to  increafe  gra- 
dually. 

3.  It  has  more  diflinftnefs  in  quick  pafTages,  becaufe  the 
tones  do  not  reibund  fo  long  as  in  the  harmonica,  where  the 
found  of  one  low  tone  is  often  heard  when  you  wifh  only  to 
Jiear  the  following  tone. 

4.  The  unifon  is  purer  than  is  generally  the  cafe  in  tfee 
harmonica,  where  it  is  difficult  to  have  perfect  glafTes,  which 
in  every  part  give  like  tones  with  mathematical  exaftnefs. 
It  is  however  as  difficult  to  be  tuned  as  the  harmonica. 

5.  It 
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5.  It  does  not  afleft  the  nerves  of  the  performer;  for  a 
perlon  fcarcely  feels  a  weak  agitation  in  the  fingers;  wherea? 
in  the  harmonica,  particularly  in  concords  of  the  lower 
notes,  the  agitation  extends  to  the  arms  and  even  through 
the  whole  body  of  the  performer. 

6.  The  cxpence  of  this  inlhument  will  be  much  lefs  in 
future  than  that  of  the  harmonica. 

7.  When  one  of  the  tubes  breaks,  or  any  other  part  is 
deranged,  it  can  be  foon  repaired,  and  at  very  little  expence; 
whereas,  when  one  of  the  glaflcs  of  the  harmonica  breaks, 
it  requires  much  time  and  is  very  difficult  to  procure  another 
capable  of  giving  the  fame  tone  as  the  former,  and  which 
will  correfpond  fufhciently  with  the  fcries  of  the  reft. 

Though  Dr.  Chladni  has  been  much  occupied  with  the 
conftruftion  and  improvement  of  the  euphon,  he  has,  how- 
ever, dill  continued  his  refearches  rcfpcfting  the  theory  of 
found,  and  collcclcd  materials  for  a  continuation  of  his  effay 
before  mentioned,  which  contain  abundance  of  valuable 
matter.  In  one  paper,  which  may  be  found  in  the  Eerliii 
Mufical  Journal  for  Augu  11  1792,  he  has  given  feme  very 
accurate  obfcrvations  refpefting  the  longitudinal-  vibrations 
of  a  itring,  firft  announced  by  himfelf,  which  depend  upon 
laws  of  nature  totallv  difl'erent  from  thofc  of  the  ufual  vibra- 
lions.  Dr.  Chladni  tranfmittcd  alfo,  a  few  years  ago,  to  the 
Friendly  Society  of  the  Searchers  into  Nature  at  Berlin,  in 
order  to  fulfill  his  duty  as, a  member,  two  elTays,  one  of 
which  contained  obfervaiTOfis  on  the  tones  produced  in  a 
tube  by  burning  ihiliynmable  air;  from  which  it  appears 
that  thefe  tones,  firft  remarked  by  Mr.  De  Luc,  are  nothing 
elfe  th.an  pipe  tones,  as, the  fonorous  body  is  not  the  tube 
but  the  column  of  air  contained  in  it.  The  other  eflay  was 
entitled  Colle6lions  towards  promoting  a  better  Explanation 
of  the  Do6lrlne  of  Sound.  The  author  here  fhews  how  this 
part  of  the  fcience  of  nature,  not  yet  fufficiently  elucidated 
hy  any  one  writer,  ought  to  be  treated,  according  to  his 
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opinion,  fo  as  to  approach  neareft  to  the  propofed  end ;  and 
he  gives  a  {hort  Iketch  of  his  method,  which  contains  alfo 
feme  new  obfervations  *. 


IX.  Account  of  ajimple  Method  of  reprefenting  the  different 
Cryjlalline  Forms  by  very  fliort  Sigfis^  exprejjing  the  Laws 
of  Decrement  to  ivhich  their  Strudure  is  fubje6ied.     By " 
C.  Hauy.     Fro7n  Journal  des  Mines,  An,  IF,  No.  23. 

JL  H  E  different  cr^^ftals  belonging  to  each  mineral  fub- 
■ftance  are  connefted  with  one  identical  primitive  form, 
which,  in  its  turn,  fer\'es  to  conne6l  them  in  common.  An 
accurate  knowledge  of  thefe  mutual  relations  depends  upon 
that  of  the  laws  to  which  their  ftrufture  is  fubjefted,  and  of 
which  the  effedl  is  to  determine  the  number  and  affortment 
of  the  planes  arranged  around  the  primitive  form,  in  order 
to  produce  the  fecondary  forms.  By  a  ncceflary  confequence 
the  naturalift,  who  is  familiar  with  the  progrefs  of  thefc 
laws,  needs  often  only  to  keep  in  his  eye  the  primitive  form, 
and  an  account  of  the  decrements  which  its  angles  or  edges 
undergo,  to  reprefent  to  himfelf  the  polyedron  thence  refult- 
ins,  and  to  fee,  in  fome  meafure,  in  idea,  the  metamorphofis 
of  the  nucleus  from  which  this  polyedron  originates. 

Thefe  conliderations  induced  me  to  conceive  the  idea  of 
converting  into  very  concife  language,  analogous  to  that  of 
algebraic  analyfis,  a  definition  of  the  different  laws  by  which 
fecondar\^  crvflals  are  determined ;  and  thus  to  compofe  a 
kind  of  formulae  reprcfentative  of  thefe  cryllals.  To  accom- 
plilh  this,  it  will  be  fufficient  to  diftinguifli  by  letters  the 
angles  and  edges  of  the  primitive  form,  and  to  accompany 
thefe  letters  with  figures  pointing  out  the  decrement  which 

*  Dr.  Chiadin  is  the  author  alfo  of  a  DilTertation  on  the  Mafs  of  Iron 

found  by  ProfeCbr  Pallas  in  Siberia,  and  of  Tome  papers  on  fire-balls.    Sec 

Phil.  Mag.  vol.  ii.  p.  i,  2;5,and  3^7. 
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Tnch  an  angle  or  edge  undergoes,  and  of  wliich  the  rcfult  is 
this  or  that  feeondary  Ibrni.  I  have  endeavoured  to  fuhjctt 
the  arrangement  of  the  letters  to  a  regular  progrefs  in  rela- 
tion with  the  order  of  the  alphabet ;  fo  that  this  arrange- 
ment might  appear  as  if  oeeurring  naturally  of  itfclf. 

1.  Let  us  fuppofe  that  fig,  i.  rcprefents  an  oblique  angled 
parallelopipedon,  the  faces  of  which  have  angles  differeul  in 
nieafure,  and  which  are  the  primitive  form  of  a  particular 
kind  of  mineral  fueh  as  feld  fpar  *.  Having  adopted  the 
vovvcls  to  denote,  in  general,  the  folid  angles,  place  the  four 
firll  A  E  I  O  at  the  four  angles  of  the  upper  bafis,  followino- 
the  order  of  the  alphabet,  and  at  the  fame  time  the  com- 
mon mode  of  writing,  which  is  to  jjegin  at  the  top  and  to 
proceed  from  right  to  left.  (See  j%.  3.  w  here  the  arrancre- 
ment  of  the  letters  in  lines  is  rendered  feufiblc  to  the  eye.) 

2.  Having  adopted  the  confonants  to  denote  the  edges,  in 
general,  place,  according  to  the  fame  rule,  the  firlt  fix 
J3  C  D  F  G  II  on  the  middle  of  the  fides  of  the  upper  bafc, 
(fig.  I.)  and  on  the  two  longitudinal  edges  of  the  lateral 
tace,  which  fir!t  prefents  itfelf  iVom  left  to  right. 

3.  Laftly,  place  on  the  middle  of  the  upper  bafe  and  the 
two  lateral  faces,  fituated  in  front,  the  three  letters  PMT, 
which  are  the  firii:  of  the  fyllables  that  form  the  word  pri- 
mitive. 

4.  Each  of  the  four  folid  angles  or  of  the  fix  edges,  de- 
-noted  by  letters,  is  fufceptible,  in  the  prefent  cafe,  on  ac- 
count of  the  irregular  form  of  the  parallelopipedon,  of 
imdergoiug  peculiar  laws  of  decrement ;  but  as  thefe  laws 
acl  uith  the  greatefh  poffible  fymmetry,  at  lead  in  common, 
every  thing  that  takes  place  on  one  of  the  angles  or  edo-es, 
pointed  out,  is  repeated  on  the  angle  or  edge  diametrically 
oppofite  among  thofe  which  remained  unoccupied;  fo  that 
the  latter  is  fuppofcd  to  perform  the  fame  funi^tion  as  the 

•  The  pnrallelopipcdon  is  rjppofcfl  to  be  reprcfented  in  fuch  a  ma  'ner 
that  the  a;)glc  B  A  C,  fartheft  from  the  oblervtr,  is  one  of  the  angles  of 
tiic  bile. 
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former.  For  example,  Kp  {fig.  3.))  being  the  fame  form 
as  fig.  I.  the  decrements  which  the  angle  A  undergoes,  oc- 
cafion  fimilar  ones  on  the  angle  p  {fig-S-)'  The  cafe  is 
the  fame  with  the  edge  A  r,  in  regard  to  the  edge  Op',  of 
la  in  regard  to  E  ^,  &c.  After  this,  nothing  is  neceffary 
but  to  denote  the  number  of  folid  angles  or  edges  which 
undergo  decrements  really  diftincl:,  becaufe  the  latter  aftually 
contain  thofe  which  take  place  on  the  analogous  angles  or 
edges, 

5.  It  will,  however,  be  fometimes  neceflaiy  to  point  out 
thefc  laft  angles  or  edges  ',  and  in  that  cafe  we  may  emplov 
the  fmall  letters  which  bear  the  fame  names  as  the  large 
letters  employed  in  figure  1 ;  that  is  to  fay,  that/>  {fig.  3.)  be 
denoted  by  <2;  s p  by  c;  pic  by  h.  Sec.  But  it  will  not  be 
rcquifite  to  mark  thele  fmall  letters  on  the  figure.  It  will 
be  fufiicient  to  introduce  them  in  the  fi^rn  of  the  cr\'fi:al ; 
becaufe  they  msy  be  eafily  referred,  in  idea,  each  to  its 
proper  place. 

6.  To  denote  the  cffecls  of  decrements  by  one,  two,  three 
or  more  ranges,  in  breadth,  the  figures  i,  2,  3,  4,  &c.  may 
be  employed,  as  Ihall  be  explained  hereafter;  and  to  denote 
the  effects  of  decrements  by  two,  three.  Sec.  ranges  in 
height,  the  fractions  j-,  4>  4?  ^^*  '^''^7  ^e  ufed. 

7.  The  three  letters  PMT  will  ferve  to  denote  either  the 
form  of  the  nucleus,  without  any  modification,  when  they 
compofe  alone  the  fign  of  the  cryftal,  or  the  faces  which 
would  be  parallel  to  thofe  of  the  nucleus  in  cafe  the  decre- 
ments did  not  e?:tend  to  their  limits ;  and  thefe  letters  will 
then  be  combined  in  the  fign  of  the  cryftal  with  thofe  which 
have  relation  to  the  angles  or  the  edges  on  which  the  decre- 
ments att. 

8.  The  principal  or  moft  fimple  decrement,  in  regard  to 
any  folic!  angle  whatever,  fuch  as  O,  may  take  place  either 
on  the  bafe  P  or  on  the  plane  T,  which  is  to  the  right  of  the 
obferver,  or  on  the  plane  M  fituated  to  the  left.  But  it 
muft  be  remarked  that  the  obfen'er  is  fuppofed  to  move 
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round  thfe  cryftal  till  he  is  oppoiite  the  angl.e  on  which  the 
decrements  he  is  confidering  take  place  ;  or,  what  amounts 
to  the  lame  thing,  that  he  is  fuppofed  to  turn  the  cryftal 
until  the  angle  in  qucftion  is  found  oppoiite  to  him ;  and  it 
is  in  regard  to  this  polition  that  fuch  a  decrement  is  faid  to 
take  place  towards  his  right  or  towards  his  left.  For  ex- 
ample, if  the  angle  A  be  under  confideration,  we  muft  con- 
ceive that  the  obferver,  who  at  firft  was  oppofite  to  the  point 
O,  has  placed  himfelf  oppofite  to  A  ;  then,  by  ftill  fuppofing 
figure  3  to  rcprofent  the  fame  folld  as  figure  i,  the  decre- 
ments to  the  right  will  be  thofe  which  take  place  on  the 
plane  AEi-  r,  parallel  to  the  diagonal  drawn  from  E  to  r; 
and  the  decrements  to  the  left  will  take  place  on  the  plane 
A  I  w  r,  parallel,  to  the  diagonal  which  goes  from  I  tor. 
We  fhall  fee  hereafter  the  advantage  of  viewing  in  this 
manner,  in  regard  to  the  uniformity  of  method. 

0.  To  denote  the  firfi:  of  the  three  decrements  of  which 
I  have  fpokcn,  or  that  which  takes  place  on  the  bafe  P,  the 
indicating  figure  muft  be  placed  above  the  letter.  To  de- 
note the  fecond,  or  that  which  takes  place  towards  the 
right,  the  figure  muft  have  the  ufual  place  of  an  exponent 
on  the  right,  and  towards  the  top  of  the  letter;  and  the 
third,  or  that  which  takes  place  towards  the  left,  muft  be 
denoted  by  placing  the  figure  toA'ards  the  left,  and,  in  the 
like  manner,  towards  the  top  of  the  letter. 

Thus  O  will  exprefs  the  effect  of  a  decrement  by  two 
ranges  in  breadth,  parallel  to  the  diagonal  of  the  plane  P, 
which  pafles  through  the  angle  E  {fig.  i)',0'  the  effeA  of  a 
decrement  by  three  ranges,  parallel  to  the  diagonal  of  the 
face  T,  which  paffes  through  the  angle  I ;  and  *0  the  effedl 
of  a  decrement  by  four  ranges  parallel  to  the  diagonal  of  the 
face  M,  which  pafl!es  through  the  angle  E. 

10.  In  regard  to  the  decrements  on  the  edges,  thofe 
which  take  place  towards  the  contour  B  C  F  D  of  the  bafe 
may  be  expreffed  by  a  figure  placed  above  or  below  the  let- 
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ter,  according  as  their  efFe6l  operates  upwards  or  downwards, 
departing  from  the  edge  to  which  they  are  referred ;  and 
thole  that  regard  the  longitudinal  edges  G,  H,  may  be  de- 
noted by  an  exponent  placed  either  in  the  ufual  manner  or 
on  the  left  of  the  letter,  according  as  they  take  place  either. 
to  the  right  or  the  left. 

Thus  D  will  exprefs  a  decrement  by  two  ranges  proceed- 
ing  from  D  towards  C  5  C  a  decrement  by  three  ranges 
proceeding  from   C  to  D ;    D,   a  decrement  by  two  ranges 

defcending  on  the  face  M  5  ^H  a  decrement  by  three  ranges 
proceeding  from  H  towards  G,  &C.  To  determine  the  direc- 
tion of  the  decrements  to  the  right  or  left  of  any  ridge,  we 
muft  proceed  as  in  regard  to  the  decrements  which  affecl 
the  angles  (8) .  For  example,  the  decrements  to  the  left  of 
the  edge  G  will  be  thofe  which  take  place  in  proceeding 
.from  E  5  io  Ar{fg.^). 

12.  In  the  cafe  in  which  we  {liould  be  obliged  to  denote, 
by  means  of  a  fmall  letter,  fuch  as  d,  a  decrement  on  the 
edge,  oppofite  to  that  which  bears  file  large  letter  D,  we 
oucrht  to  confider  the  cryftal  as  turned  uplide  down :    Thus 

d  would  exprefs  a  decrement  by  \\\o  ranges  afcending  on 
iLe  inferior  bafe  ^  ;  as  D  cxprelles  one  which  afcends  on 
the  upper  bafe  P.  For  the  fame  reafon  c  would  exprefs  a 
decrement  by  three  ranges  proceeding  from  sp  {fg-  3O  to- 
wards EO. 

13.  If  the  fame  angle  or  the  fame  edge  undergoes  feveral 
fuccelFive  decrements,  on  the  fame  fide,  or  feveral  decre- 
ments, in  regard  to  different  fides,  we  may  be  fatisfied  with 
writing  one  letter  accompanied  with  different  figures  indi- 
cating tlie  decrements. 

Thus  D  {fg.  I.)  will  denote  two  decrements  on  the 
tdge  D ;  one  by  two  ranges  afcending  above  the  bafe  P, 
and  the  other  by  three  rang;t;s  defcending  on  the  plane  M. 
-jr  will  denote  two  decrements  by  iwo  ranges  on  both  fides 
pf  the  edge  II,  he. 

X  14.  If 
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14.  If  there  are  mixed  decrements^  they  may  he  denoted, 
according  to  the  fame  principles,  by  employing  the  frac- 
tions {■  \  ^f  &c.  the  numerators  of  which  refer  to  decre- 
ment in  breadth,  and  the  denominators  to  decrement  in 
height. 

15.  It  now  remains  to  difcovcr  a  method  of  reprefcnting 
the  intermediary  decrements.  An  example  will  convey  an 
idea  of  that  which  I  have  adopted.  Let  AEOI  {fg.  4.)  be 
the  fame  face  as  fig.  i,  and  let  us  fuppofe  a  decrement  by  a 
range  of  double  molecula;,  according  to  lines  parallel  to  .rj', 
fo  that  Oy  may  mcafure  lines  equal  to  two  fides  of  a  mole- 
cula,  and  O  x  lines  merely  equal  to  one  fide.  This  decre- 
ment, therefore,  may  be  denoted  thus  (O  D'  F-) :  firfl  the 
parenthefis  flicvvs  that  the  decrement  is  intermediary;  O 
fliews  that  it  takes  place  by  one  range  on  the  angle  denoted 
by  the  fame  letter,  and  that  it  refers  to  the  bafe;  D'  F'  in- 
dicate, that  for  one  edge  of  molecula  fubtrafted  along  the 
fide  D,  there  are  two  edges  fubtraiSled  along  the  fide  F. 

16.  It  is  iifeful  to  have  a  language  to  exprefs  thefe  ditTerent 
figns  in  fuch  a  manner  that  they  may  be  eafily  written  when 
di6lated.  The  figns  O",  ^O  might  be  enounced  by  fayino-, 
O  two  at  the  right,  O  three  at  the  left.     To  enounce  O,  O 

4- 

we  might  fay,  O  under  two,  O  above  four :  and  laftly,  the  fign 
(0  D'  F-)  might  be  thus  enounced:  In  a  parenthefis  O 
under  one,  D  one,  F  two. 

17.  Let  us  now  give  an  example  of  the  combination  of 
thefe  different  figns  in  the  expreilion  of  a  compound  cryftal- 
line  form.     But  it  will  firfl:  be  neccifary  to  determine  the  or- 

.  der  according  to  which  the  letters  that  concur  to  form  one 
exprellion  ought  to  be  arranged.  Should  we  admit  the  al- 
phabetic order,  the  refult  would  be  a  fort  of  confulion  in  the 
view  prefented  by  the  formula.  It  appears  therefore  more 
natural  to  adopt  that  order  which  would  direct  the  obierver 
in  the  defcription  of  the  fame  cryllal ;  that  is  to  fay,  to  begin 

. by  the  prifm  or  the  mean  part;  to  indicate  its  difierent  faces 
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as  they  prefent  themfelves  to  the  eye,  and  then  to  proceed  fo 
the  faces  of  the  fummit,  or  of  the  pyramid.  This  will  be  iU 
luftrated  by  the  different  examples  we  fliall  mention  in  the 
courfe  of  this  article. 

Let  zv  {Jig.  5.)  be  the  variety  of  feld-fpar,  named 7?wf« 
laire,  the  primitive  form  of  which  is  rcprefented  fig.  i. 
In  this  variety  the  plane  n  q  xr  {Jig.  5.)  refults  from  a  de- 
crement by  two  ranges  on  the  edge  G  {Jig.  i.)>  proceeding 
towards  H;  the  plane  rk  s pv x  {Jig.  5.)  is  parallel  to  the 
plane  M  {fg.  1.),  which  is  concealed  only  in  part  by  the 
cife<3:  of  the  decrement.  The  plane  sump  is  parallel  to  the 
plane  T ;  the  pentagon  k  %y  u  s  arifes  from  a  decrement  by 
two  ranges  on  the  angle  I,  parallel  to  the  diagonal  which 
proceeds  from  A  to  O ;  and,  in  the  laft  place,  as  this  decre- 
ment does  not  reach  its  limits,  the  fummit  bears  a  fe(;ond 
pentagon  z  I  ?irk  parallel  to  the  bafe  P.    All  this  dcfcription 

mav  be  thus  exprefled  by  five  letters,  G^  M  TIP. 

18.  Let  us  next  proceed  to  parallclopipedons  of  a  mo* 
reondar  form  ;  and  let  us  firft  confider  the  cafe  in  which 
they  differ  from  the  rhomboid.  We  fhall  fuppofe  that  the 
parallclopipedon  is  the  fame  as  that  of  fig.  i,  the  form  of 
which  has  varied,  fo  as  to  become  more  fymmetrical.  In 
confequence  of  this  variation,  certain  folid  or  falient  angles, 
which  were  different  in  the  firft  parallclopipedon,  have  be- 
come equal :  whatever  takes  place  in  the  one  is  repeated  in 
the  other ;  and  confequently  they  muft  be  marked  with  the 
fame  letter.  Thus,  in  algebra,  certain  folutions  are  Amplified 
in  the  particular  cafes  in  which  a  quantity  at  firfi:  fuppofed 
to  be  different  from  another  becomes  equal  to  it. 

19.  Let  us  conceive,  for  example,  that  the  primitive  form  iss 
a  right  prifm,  the  bafe  of  which  is  the  oblique-angled  paral- 
lelograms {Jig.  6.),  and  we  fhall  have  O  =  A,  I  =  E,  &c. 
We  muft  then  fubftitute  on  both  fides  the  fecond  letter  for 
'the  firfl,  as  feen  in  the  figure.  By  continuing  to  run  over 
the  different  modifications  of  the  parallclopipedon,  we  fhall 
fee  them  pafs  through  different  degrees  of  fimpHcity,  ana- 
logous 
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legous  to  thofe  of  the  forms  themfclvcs,  and  \\c  fliall  have 
fucceflively  : 

20.  For  the  oblique  prilni  having  rhombufes  for  its  bafcs 
the  exprcfiion  reprefcntocl  figure  7  ; 

21.  For  the  right  prifm  with  rcclangular  bafcs  that  feen 
figure  8  ; 

22.  For  the  right  prifm  having  rhombufes  for  its  bafes 
that  of  figure  9  ; 

33.  For  the  right  prifm  with  fquare  bafes  that  of  figure  10, 
•  24.  And,  in  the  laft  place,  for  the  cube  that  of  figure  11. 
Here  the  bafc  only  is  denoted  by  letters,  becaufe  what  takes 
place  in  regard  to  this  bafe  may  be  applied  to  any  one  of  the 
other  faces. 

r  25.  For  all  thefe  different  primitive  forms  a  method  of 
figures,  analogous  to  that  which  I  have  adopted  for  the 
oblique-angled  parallelopipedon  of  figure  i,  may  be  followed  j 
but  the  letters  of  the  fame  name,  figured  in  the  fame  man- 
ner, need  not  be  repeated. 

One  example  will  ferve  to  give  an  idea  of  this  method. 
Let  a  r  {fig.  12.)  be  the  moll  common  variety  of  the  cymo- 
phane,  the  nucleus  of  which  is  a  reftangular  parallelopipedon, 
■fuch  as  that  feen  fig.  8.     The  fign  of  the  fecondary  cryftal 

will  be,  M  T  'G  G^  B  A^'  ^  A,  in  which  M  correfponds  to 

I 

gohlnr,   T    to  bets,    'G  to  f  g  nm,  G "  to  h  c  tl,  B  to 

3  3 

dacf,  ov  b  a  c  e,  A^  to  cfig  0,  and  -A  Xo  c e  ho. 

To  illuftrate  better  the  ftcps  which  have  conduced  to  this 
cxpreflion,  let  us  point  out,  for  a  moment,  all  the  angles 
and  all  the  edges  by  as  many  particular  letters,  as  if  the  pa- 
rallelopipedon were  oblique-angled.   [See Jig.  13.) 

The  fign  then  will  become  MT  'G  H^-  B  F  e'^'^O;  but 
by  comparing  figure  13  with  figure  8,  we  fee  that  H  —  G, 

F  =  B,  O  =  A ;  by  fubllituting  then  in  the  place  of  the  firft 

'    '      L  1 
letters  their  values,  we  fliall  have  MT  *G  G-  BB  A»  *A, 

which  amounts  to  the  cxpreflion  above  flicwn,  by  fuppreflfing  > 
the  ufelefs  repetition  of  B. 

26.  It  refults  from  the  preceding,  that  we  muft  avoid  con- 
D  d  3  founding. 
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founding,  for  example,  *G  G*  with  G  'G.  The  firfl  fign 
denotes  decrements  which  take  place  on  the  faces  t  T 
{Jig.  8.),  proceeding  from  the  edges  G  towards  thofe  which 
correfpond  with  them  behmd  the  parallelopipedon  ;  and  the 
fecond  denotes  decrements  which  take  place  on  the  face  M 
proceeding  to  meet  each  other.  If  the  two  decrements  took 
place  limultaneoufly,  their  reprefentative  fign  would  be  ^G^. 
In  the  preceding  figns,  each  letter,  fuch  as  G  or  G%  can- 
not be  applied  but  to  one  edge  fituated  as  that  letter  itfelf  to 
the  right  or  left;*  but  G^  may  be  applied  indifferently  to 
both  edges  :  for  this  reafon  it  is  ncedlefs  to  repeat  that  letter. 

27.  Let  us  give  a  new  example,  taken  from  the  topaze 
^^i/'^i.^M^,  called  commonly  the  Saxon  topaz  {Jig.  15.)-  If  we 
fijppofe  figure  9  to  reprefent  the  primitive  form,  which  is  a 
right  prifm,  with  rhombufes  for  its  bafes,  we  fhall  have  as 
the  fign  of  the  variety  in  queftion  ^G^  M  B  E  P,  which 
is  explained  in  the  following  manner  :  i.  The  planes  fimilar 
to  otzqr  {Jig.  14.)  arife  from  a  decrement  by  three  ranges 
on  each  fide  of  the  edo-es  G  {Jig.  9);  2d,  the  planes  ty  Az, 
sy  Ap,  are  parallel  to  the  planes  M,  and  thus  the  preceding 
decrement  has  not  attained  to  its  limits;  3d,  the  facets 
hky  t'u,  nhy  s  b,  and  ghki,  hu  kt,  arife  from  two  fucceffive 
decrements  on  the  edges  B,  one  by  two  ranges,  and  the  other 
]3y  three;  4th,  the  facets  a c g h v x m,  and  thofe  which  cor- 
refpond to  them,  on  the  other  fide,  arife  from  two  fuccefifive 
decrements  on  the  angles  E,  one  by  one  range,  and  the  other 
by  two  ranges  ;  5th,  in  the  lafi;  place,  the  terminating  face 
cdfl'tg  correfponds  to  the  bafe  P  of  the  primitive  form. 

28.  It  may  be  readily  concluded  from  the  fame  principles, 
that  the  dodecaedron  with  rhombufes  for  its  planes,  origi- 
nating from  the  cube  {Jig.  8.),  is  expreifed  by  the  fingle 
Jetter  B  ;   that  the  oclaedron  originating  fron^  the  fame  nu- 

clcus,  has  for  fign  A,  Sec. 

29.  The  rhomboid,  fuppofing  it  placed  under  the  mofl 
natural  afpecl,  that  is  to  fay,  in  fuch  a  manner  that  the  two 
folid  angles  compofed  of  three  planes  with  equal  angles  be 

upor\ 
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upon  one  and  the  fame  vertical  axis,  has  properly  no  bafe^ 
but  only  two  funimits,  whieh  are  the  extremities  of  the  axis. 
Thcfe  angles  and  edges  may  be  denoted  as  feen  figure  15. 
Tlie  letter  e  makes  known  that  the  angle  which  bears  it  is 
finiilar  to  that  marked  with  the  fame  large  letter;  fo  that  if 
all  the  lateral  angles  had  their  indications  exprefled,  th« 
three  ncareft  the  upper  fummit  would  bear  the  letter  E,  and 
the  three  next  to  the  lower  fummit,  and  which  are  vifibly 
oppofite  to  the  firft,  would  have  for  their  indicative  letter  «*. 

As  the  rhomboid  has  its  fix  faces  equal  and  fimilar,  it  is 
only  neceflary  to  confider  the  decrements  in  regard  to  one  of 
the  faces,  fuch  as  that  which  bears  the  letter  P,  becaufe  all 
the  reft  arc  only  repetitions  of  the  latter.  This  being  laid 
down,  I  ft,  the  decrements  which  depart  from  the  upper 
angle  A,  or  from  the  upper  edge  B,  will  have  their  indicating 
figure  placed  below  the  letter  A  or  B ;  3d,  thofe  which  de- 
part from  the  lateral  angles  E  will  be  denoted  by  the  fame 
letter  written  twice,  one  on  the  right,  and  the  other  on  the 
left ;  3d,  in  regard  to  thofe  which  depart  from  the  lower 
angle  e,  or  from  the  lower  edge  D,  the  figure  deftincd  to  ex- 
prefs  them  will  be  placed  above  the  letter  e  or  D. 

Let  us  fuppofe,  for  example,  that  figure  16  reprefents  ana- 
logical carbonat  of  lime,  in  which  the  vcrtic^d  faces  ecpg, 
0 gr%,  &c,  refult  from  a  decrement  by  two  ranges  on  the 
angles  e  {jig.  15.)  J  the  oblique  faces  mdccj  he  go,  &;c.  from 
a  decrement  by  two  ranges  on  the  edges  D,  and  the  terminat- 
ing faces  imeh,  ift b,  from  a  decrement  by  a  range  on  the 
edges  B,  we  fliall  have  the  following  fign  ^  D  B. 

30.  The  other  primitive  forms,  after  what  I  have  faid  ip. 
regard  to  the  parallclopipedon,  will  be  attended  with  no  dif- 
ficulty. I  fliall  run  them  over  in  fucccflion.  Figure  17  re- 
prefents the  expreflion  of  the  oftaedron  with  fcalene  trian- 
gles ;  figure  18  that  of  the  o6lacdron  with  ifofceles  triangles, 
and  figure  19  that  of  the  regiilar  oftaedron.  To  place  th.e 
figures,  which  accompany  the  letters,  we  fiiall  conform  to 
\!)x^X  has  been  faid  in  regard  to  the  rhomboid,  Thus  (^^,  j  8.) 

P  d  4  \\% 
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we  muft  put  the  figure  below  for  the  decrements  which  pro- 
ceed from  A  to  B ;  above  for  thofe  that  depart  from  D  j 
and  at  the  fide  for  thofe  which  depart  from  E. 

If  we  wiflied  to  denote  the  refult  of  a  decrement  by  one 
range  on  all  the  angles  of  the  regular  o6laedron  [fg,  19.)^ 

we  fhould  write  A  ^A' ;  and  to  indicate  the  refult  of  a  de- 
1  I 

crement  by  a  range  on  all  the  edges  we  fhould  write  B  B. 
The  firfl:  of  thefe  decrements  produces  a  cube,  and  the  fe- 
cond  a  dodecaedron  with  rhombufes  for  its  planes. 

31.  In  fome  kinds  of  cryftals,  as  thofe  of  the  nitrat  of 
potafli,  the  oftaedron,  the  furface  of  which  is  compofed  of 
eight  ifofceles  triangles,  fimilar  four  to  four,  muft  be  fituatcd 
as  reprefented  figure  20,  in  order  that  the  fecondary  cr}'ftals 
may  be  in  the  moft  natural  pofition  ;  that  is  to  fay,  that  the 
edges  at  the  junction  of  the  two  pyramids  compofing  the 
oftaedron  may  be,  one  in  a  vertical  direction  as  F,  and  the 
refl;  in  a  horizontal  direction  as  B.  By  comparing  fig.  20  with 
fig.  21,  where  the  letters  have  been  placed  as  if  all  the  angles 
and  all  the  edges  had  pecttliar  funftions,  we  fhall  readily  con- 
ceive the  diftribution  adopted  figure  20,  and  brought  back 
to  the  fymmetry  of  the  real  primitive  figure ;  for,  in  the  pre- 
fent  cafe,  we  have  E  =  A,  D  -  C,  G  —  F.  The  indicating 
figure  muft  be  placed  below  the  letter  for  decrements  de- 
parting from  B  j  and  on  one  fide  or  below  it  for  thofe  de- 
parting from  A,  according  as  their  effect  (liall  be  direfted 
towards  B  or  F. 

32.  The  tetraedron  being  always  regular,  when  it  be- 
comes the  primitive  form,  its  exprefilion  will  be  reprefented 
figure  22.  To  indicate,  for  example,  a  decrement  by  three 
ranges  on  all  the  edges  we  muft  putB  and  B ;  and  to  denote 
one  by  two  ranges,  on  all  the  angles,  we  mult  put  A  ^A~,  as 
in  the  cafe  of  the  regular  oclaedron. 

33.  A  fhort  view  of  figaire  23  will  be  fufficient  to  give  an 
idea  of  the  method  of  denoting  the  regular  hexaedral  prifm 
in  ordinary  cafes  3  and  with  regard  to  the  manner  of  placing 

the 
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the  figures  I  (liall  not  enlarge  on  it,  as  it  may  be  eafily  de- 
duced from  what  \vc  have  adopted  in  regard  to  quadrangular 
prilius.  But,  it  fomclimcs  happens  that  three  of  the  folid 
angles,  taken  alternately,  are  replaced  by  facets,  while  the  in- 
termediar)'^  angles  remain  untouched.  In  that  cafe  the  ex- 
preflion  of  the  prifni  w  ill  be  that  feen  fig.  24. 

34.  The  rhoniboidal  dodecaedron,  in  certain  fpecies,  as  that 
of  red  filver  ore,  has  fix  of  its  faces  which  perform  the  func^ 
tions  of  the  planes  of  a  prifm  ;  while  the  fix  other  faces  en- 
ter into  the  analogy  of  rhomboids  (29)  ;  fo  that  the  faces  of 
each  order  may  undergo  particular  decrements,  independently 
of  thofe  which  regard  the  faces  of  the  other  order.  Figure 
25  reprefents  the  exprcffion  of  this  dodecaedron.  Each  face 
of  the  fummit,  in  the  fame  cafe,  may  be  confidered  as  the 
bafe  of  an  oblique  quadrilateral  prifm  (20),  and  the  adjacent 
planes  as  belonging  to  the  fame  prifm.  Thus  the  manner 
of  placing  the  letters  which  indicate  the  decrements,  and 
the  figures  that  accompany  thefe  letters,  will  be  analogous 
to  that  which  takes  place  in  quadrilateral  prifms. 

35.  In  other  fpecies,  fuch  as  that  of  the  garnet  and  ful- 
phure  of  zinc,  each  folid  angle,  compofed  of  three  planes, 
may  be  aflimilated  to  the  fummit  of  an  oblufe  rhomboid ; 
and  thus  by  employing  figures  only  for  one  face  we  fliall 
have  the  expreflion  reprefeutcd  by  figure  26. 

36.  We  fliall  not  employ  the  fign  of  the  dodecaedron 
with  ifofceles  triangular  planes,  becaufe  it  is  more  natural  to 
fubftitutc  the  rhomboid  from  which  it  arifes,  as  we  have 
more  fimple  laws  of  decrement. 

37.  It  remains  to  give  the  moans  ofreprefenting  a  particular 
cafe  which  takes  place  in  certain  cryilals,  where  the  parts 
oppofite  to  thofe  that  obey  certain  laws  of  decrement  remain 
lui touched,  or  arc  modified  by  different  laws.  This  cafe 
belongs,  in  a  particular  manner,  to  turmalins ;  and  it  is 
eafy  then  to  indicate  the  difference  by  means  of  a  zero. 
For  example,  in  the  very  obtufe  turmalin,  the  nucleus  of 
which  we  fliall  fuppofe  reprcfented  figure  15,  the  prifm 
which  is  enneagonal  has  fix  of  its  planes  produced  by  fub- 

traclions 
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traftlons  of  oire  range  on  the  fix  edges  D,  D,  Sec. ;  and  the 
other  three  by  fubtraclions  of  two  ranges  on  three  only  of 
the  angles  E  or  e.  INIoreover,  the  inferior  fummit  has 
limply  three  faces  parallel  to  thofe  of  the  nucleus  j  while  on 
the  fuperior  fummil  the  three  edges  B  are  each  replaced  by 
a  facet,  in  confequence  of  a  decrement  bv  one  ranG;e  which 
does  not  attain  to  its  limits.  The  reprefentative  fign  of  this 
form  will  be :  D  ^   E  P  B,  b.     The  quantities  E,    b  fhew, 

I       I  .o  i.o 

the  firft  that  the  angles  oppofite  to  e  undergo  no  decrement, 
and  the  other  that  the  edges  oppofite  to  B  remain  alfo  un- 
touched. If  thefe  edges  were  fubje6led  to  a  different 
law,  taking  place  by  two  ranges,   the  fign  would  become 

D  ^    E   P  B  1^.    According  to  this  we  are  fuppofed  to  admit 

I       2. 

that  the  decrements,  reprefented  by  a  large  letter,  do  not 
implicitly  contain  like  decrements  analogous  to  the  fmall 
letter  of  the  fame  name ;  or  reciprocally,  that  if  the  fecond 
letter  fhould  not  enter  into  the  expreffion  of  the  fign  with  a 
different  figure,  we  fliould  not  place  there  the  fame  figure 
accompanied  with  a  zero.  In  the  firft  cafe,  each  of  the 
two  letters  expreflfes  a  decrement  which  is  peculiar  to  the 
edges  or  anales  it  denotes ;  in  the  fecond,  that  which  is 
affefted  by  a  zero  fhews  that  the  angle  or  edge  it  denotes 
undergoes  no  decrement. 

38.  Let  us  ftill  quote  the  variety  of  the  fulphure  of  zinc, 
which  exhibits  the  dodccaedron  having  rhombufes  for  its 
planes,  tlie  four  folid  angles  of  which,  compofcd  of  three 
planes,  are  replaced  bv  triangular  facets  fituated  like  the 
faces  of  a  tetraedron,  while  the  oppofite  angles  remain  un- 
touched *.     By  always  adopting  figure  16  to  reprefent  the 

primitive  form,  we  fliould  thus  tjxprcfs  the  variety  in  quefT 

I    1.0 
tion  '.  K  a  A.  a. 

I     O       I 

39.  I  have  enlarged  upon  the  explanation  of  the  princi- 
ples of  this  method,  that  I  might,  if  poHiblc,  omit  nothing 

'*  This  variety  is  fiill  modifipd  b"  ''cher  facets,  of  which,  for  the  greater 
fimplicity,  no  noflcc  is  lakea. 

v.hicH 
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w^ilch  may  fervc  to  give  a  clear  itlca  of  it,  and  enable  an 
obfervcr  to  rcprclcnt  immediatL-ly  a  fccondary  cryftal  of  a 
given  form.  But  if  any  one  fliould  confine  himfclf  merely 
to  a  knowledge  of  the  figns  employed  in  this  method,  and 
fliould  only  wifli  to  read  them,  without  being  defirous  to 
know  the  art  of  writing  them,  a  few  fimple  rules  only  will 
be  necclfary  to  be  known,  which  T  (hall  here  briefly  men- 
tion ;  they  will  form  a  review  of  the  preceding  details. 

1 .  Every  vowel  employed  in  the  fign  of  a  cryftal  denotes 
Jhe  folid  angle,  marked  with  the  fame  vowel  on  the  figure 
reprcfcnting  the  nucleus;  and  every  confonant  indicates 
the  edge  which  bears  that  confonant,  or  the  face,  the  middle 
pf  which  it  occupies  on  the  figure  of  the  nucleus. 

2.  Each  vowel  and  each  confonant  is  accompanied  with 
one  or  more  figures ;  the  values  of  which,  as  well  as  the 
pofitions,  indicate  the  laws  of  decrement  which  the  angles 
or  correfponding  edges  undergo.  We  muft  except  the  three 
confonants  P,  M,  T,  each  of  which,  when  it  forms  part  of 
the  fiorn  of  a  crvftal,  indicates  that  the  crvftal  has  faces 
parallel  to  that  which  bears  this  letter. 

3.  Each  letter,  comprehended  in  the  fign  of  a  cryftal,  is 
underftood,  with  the  cipher  or  ciphers  that  accompany  it, 
on  all  the  angles  or  edges,  which  perform  the  fame  funftions 
as  that  which,  in  the  figure,  is  immediately  marked  with 
the  letter  in  queftion. 

4.  Every  whole  number,  placed  above  a  letter,  indicates  a 
decrement  \\\  breadth,  which  afcends  in  departing  from  the 
angle  or  edge  marked  with  that  letter. 

5.  Every  whole  number,  placed  below  a  letter,  indicates 
a  decrement  which  dcfccnds  in  departing  either  fi'om  the 
fummit  or  the  edoc  which  bears  that  letter  *. 

w 

'"■'■  Allufion  is  maiic  here  to  the  general  progrcfs  of  decrements,  to  which 
the  particular  callj  that  feem  to  make  an  exception  are  referred.  For 
f  xair.plc,  if  the  decrement  took  place  by  one  range  on  the  angle  at  the  fum- 
mit of  a  rhomboid,  :he  face  produced  would  be  horiiontal;  but  this  decre- 
ment enteri  into  tliufe  which  arc  dclccnding,  and  of  which  it  is,  as  it 
VCic,  tlie  boundary. 

6.  Every 
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6.  Ever}*  whole  number,  placed  towards  the  top  and  on 
the  right  or  left  of  a  letter,  denotes  a  decrement  which 
takes  place  to  the  right  or  left  of  the  angle,  or  of  the  edge 
marked  with  the  fame  letter. 

7.  Every  letter,  fuch  as  ^H'  or  G,  which  bears  feveral 
figures,  placed  different  ways  or  in  the  fame  manner,  indi- 
cates that  the  correfponding  edge  or  angle  undergoes,  at  the 
fame  time,  different  kinds  of  decrements  announced  by 
the  numbers. 

8.  The  fractions  4^,  y,  i,  &c.  which  have  unit)'^for  nume- 
rator, denote  decrements  in  height  by  two,  three,  four 
ranges.   Sec. 

9.  The  fractions  y,  |,  |,  8cc.  each  term  of  which  is 
greater  than  unitv,  denote  mixed  decrements  by  two  ranges 
in  breadth  and  three  in  height,  or  by  three  ranges  in 
breadth  and  four  in  height,  or  by  three  in  breadth  and  two 
in  height. 

■x 

10.  The  parenthefis,  fuch  as  (O  D'  F*),  denotes  an  inter- 
mediar\'  decrement.  The  letter  O  indicates :  firll  that  the 
decrement  takes  place  by  three  ranges  on  the  angle  O,  and 
that  its  effect  is  afccnding.  D'  F"  make  known  that  for 
one  edge  of  moleculie  fubtracted  along  the  fide  marked  D, 
there  are  two  edges  fubtracled  along  the  fide  marked  F. 

11.  Every  fmall  letter,  comprehended  in  the  iign  of  a 
crvftal,  indicates  the  angle  or  edge  diametrically  oppofite  to 
that  which  bears  the  large  letter  of  the  fame  name  on  the 
figure ;  or  the  fraall  letter  in  queftion  is  omitted  as  fupcr- 
fluous. 

12.  We  mud  except  the  letter  e,  which  is  always  found 
on  the  figure  of  the  rhomboid,  and  which  indicates  the 
angle  oppofite  to  that  which  bears  the  letter  E. 

13.  When  a  fign  contains  two  letters  of  the  fame  name, 
one  large  and  the  other  fmall,  with  different  figures,  the 
two  angles  or  two  edges  oppofite  to  which  thefe  letters  cor- 
refpond,  are  fuppofed  to  undergo  each  feparately  the  law  of 
decrement  indicated  by  the  figure  that  accompanies  it, 

14.  Ever\' 
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14.  Every  k-ttcr,  whether  large  or  fmall,  marked  with  a 
figure  followed  by  a  zero,  makes  known  thsl  the  decrement 
indicated  by  this  figure  has  no  cffecl  on  the  angle  or  edge 
to  which  that  letter  beloncrs. 


X.  Curious  FaB  rcfpeSting  ihe  Nalural  Uijlory  of  the  Otter. 
By  C.  PoissONXlER,  Jiijlice  of  Peace  of  the  Canton  of 
Bovnaty  Department  of  la  Creuze.  From  Le  Monitcuf 
Univerfcl,   Nh'ofe  21,  An.  VII. 

X  HAD  confidered  as  a  fable  what  Father  Vaniere  fays,  ir? 
the  fiiteenth  book  of  his  poem  called  PrceJlum  Rujlicum,  in 
regard  to  an  otter  which  he  had  tamed  to  fuch  a  degree  that 
it  would  plunge  before  his  eyes  into  a  canal  of  va(l  extent, 
and  bring  to  him  with  great  fidelity  the  prey  it  had  caught. 
From  the  accounts  I  had  read  in  the  works  of  different 
naturalifts,  I  believed  that  this  animal  was  of  a  nature  fo 
ferocious  that  it  was  no  way  fufceptible  of  being  tamed ; 
but  I  am  now  convinced  of  the  contrary.  Flaving  procured 
a  young  otter  in  the  month  of  Germinal  laft,  it  has  fully 
repaid  all  the  care  and  attention  I  bcftowcd  on  it;  for  it 
goes  regidarly  every  morning  to  take  a  turn  on  the  banks  of 
the  fmall  river  Creuze,  which  runs  at  the  diltance  of  about 
a  hundred  paces  from  my  habitation,  and  feldom  .etums 
without  bringing  me  a  filh  ftill  alive.  To  whatever  diftancc 
it  goes,  it  always  returns  with  the  utmoft  punftuality  to  the 
fundi  kennel  which  I  have  conftrutled  for  it. 

It  has  been  faid  alfo  that  this  animal  is  amphibious,  but 
I  have  found  the  contrary  to  be  the  cafe.  My  otter  never 
plunges  into  the  water  but  to  catch  its  prey,  and  it  returns 
as  fpeedily  as  pofTible  to  the  banks,  where  it  (liakes  itfelf 
like  a  fmall  water-fpaniel.  If  it  is  obliged  to  remain  under 
water  for  any  length  of  time,  it  raifes  its  head  in  order  to 
breathe ;  from  which  I  conclude  that  the  otter  fwims  better 
than  other  animals  ;  but  is  not  amphibious,  fince  it  cannot 
Jive  under  water  above  half  an  hour. 

XI.  Letters 
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XI.  Letters  from  fome  of  the  Men  of  Science  engaged  in  the. 
French  Expedition  to  Egvpt. 

LETTER   I. 

Cairo,  Thermidor  it,th.  An.  Vt. 

T  .  . 

-1.  HE  Commiffion  of  the  Sciences  remained  a  month  at 
Rofetta,  until  Eg}-pt  was  entirely  fubdued.  I  am  bufily  em- 
ployed at  prefent  in  the  department  to  which  I  belong.  I 
have  had  the  good  fortune  to  be  encouraged  and  protefted 
bv  General  Menou,  who  commanded  in  the  province  of  Ro- 
fetta. He  gave  me  an  efcort,  to  enable  me  to  penetrate  the 
Delta,  and  to  hunt  for  animals.  I  have  found  a  nun^ber  of 
\QXY  interefting  birds.  To  obferve  them  alive,  dcfcribe  them 
zoologically  and  anatomically ;  to  prepare  Ituffed  fkins  and 
flceletons,  have  been  my  occupation  in  the  moft  agreeable 
country  of  Eg)"pt.  I  have  made  many  new  obfervations, 
which  I  intend  to  write  down  for  the  Inftitute  of  Cairo. 

The  botanifts  are  very  unfortunate  in  regard  to  their  fci- 
ence.  Eg\'pt  has  fcarcely  fiirniflied  them  with  twenty  dif- 
ferent fpecies ;  and,  befides,  they  have  loll  all  the  paper 
which  they  brought  with  them.  The  cafe  has  been  the 
fame  with  my  fpirit  of  wine  and  powder  for  fluffing  birds. 
Thefe  articles  were  on  board  tlie  Patrioie,  which  was  loft  in 
the  harbour  of  Alexandria.  This  veflel  had  on  board  alfo 
the  efFefts  of  the  aeronauts. 

The  moft  aftonifliing  tree  here  is  the  fycamore-fig.  One 
of  thefe  trees  is  fufficient  to  ftiade  feveral  of  the  peafants' 
huts,  with  the  oxen  that  railc  water  to  water  the  meadows 
by  means  of  wheels. 

LETTER  IT. 

Alexandria,  Thermidor  25th. 
THE  naturalifts  are  all  einployed  each  in  his  o\Vn  de- 
partment.    The  mineralogifts  have  not  found  any  thing  of 
importance.     They  have  been  occupied  only  in  examining 

the 
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the  changes  occafioncd  in  the  laud  by  the  winds  of  r.vbia. 
The  ruins  have  fiiruiflicd  ihem  a  much  more  aliundant  har- 
veil.  Tlie  thoufands  of  columns  wiiich  every  where  occur 
have  prefented  them  with  granites,  breches^,  and  Eg\ptiaa 
marble  of  the  grcaleft  beauty.  The  mommients,  allonidi- 
ing  on  account  of  their  bulk,  which  are  feen  here,  have  al- 
ready given  us  a  fpecimen  of  the  wonders  we  (hall  behold  in 
Upper  Egypt.  Pompey's  pillar,  and  the  column  called 
Cleopatra's  needle,  do  not,  however,  make  fo  much  im- 
preflion  as  an  Egyptian  vafe  covered  with  hieroglyphics,  and 
in  perfe6l  prefervation.  This  vafe  ftands  in  the  great  nioique 
of  the  Arab  town ;  and  I  hope  that  you  w  ill  fee  it  in  Paris, 
notwithftanding  its  enormous  weight. 

I  have  examined  with  C.  Champi  the  ftones  of  wliich 
the  walls  of  the  Arab  town  are  built.  They  are  corroded  to 
the  verv  centre  in  fuch  a  manner  as  might  induce  people  to 
believe  that  faltpetre  here  is  very  abundant;  but  we  were  fur- 
prifed  to  find  fcarcely  any  thing  except  fea-falt  and  a  very 
fmall  quantity  of  a  nitrat,  the  nature  of  which  we  have  not 
been  able  to  determine,  as  we  had  not  the  nccefiary  meani, 
but  which,  in  all  probability,  is  nitrat  of  lime,  I  am  em- 
ployed in  getting  repaired  the  boxes  which  contain  our  che- 
mical apparatus,  and  which  have  fuffered  confiJerablv.  More 
than  half  of  the  fulphuric  acid  has  been  lolt,  and  has  in- 
jured the  boxes. 

The  ailronomers  are  employed  with  the  eftablifhmcnt  of  a 
folid  bale,  that  is  to  fay,  v>ith  the  conftruftion  of  two  pillars 
of  mafon-work.  They  will  depart  foon,  in  order  to  form 
the  triangles  neccflar)'  for  making  a  map  of  the  country. 
The  military,  civil,  and  geographical  engineers  are  now 
conliru6ling  a  plan  of  Alexandria  and  the  environs. 

Conte  is  employed  in  colletiting  fpecimens  of  all  the  arts 
of  the  country,     lie  has  fonned  a  plan  alfo  of  a  verv  limple 

*  The  French  give  this  appeiation  to  a  vcrj-  Ihir.ing  hard  kind  of  rr.ar- 
ble  found  in  the  Pyienees.     Edji'. 

telegraph. 
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telegraph,  to  be  eftabliftied  on  the  coafts  and  in  the  road  to 
Cairo. 

Alexandria  ftands  in  the  middle  of  a  dcfert.  The  Turkifli 
town  is  built  at  the  expence  of  that  of  the  Arabs,  where  no- 
thing has  been  prcfcned  untouched  but  the  eifterns,  none 
of  which  have  been  formed  under  the  new  town.  The  ob- 
jects of  culture  here  coniift  of  beautiful  palms,  which  have 
a  foniewhat  difmal  appearance,  fig-trees,  the  cactus  opuniia^ 
and  wretched  vegetables,  to  which  the  inhabitants  do  much 
honour  by  giving  them  the  names  of  cabbages,  forrel,  parf- 
ley,  &c.  The  onions,  however,  deferve  particular  attention. 
Thev  are  much  harder,  a  little  more  pointed  in  their  form, 
and  have  a  fomewhat  ftronger  talle  than  thofe  of  Europe. 
The  grapes  which  we  have  ate  here  for  a  fortnight  paft  are 
brought  by  water  from  Rofetta  and  Cyprus :  water-melons, 
which  are  abundant,  come  alfo  from  Rofetta:  they  are  cul- 
tivated here,  but  in  fmall  quantities. 

The  Bedouin  Arabs  v.ho  inhabit  the  defert,  and  who 
feed  there  their  flocks,  which  they  afterwards  bring  for  fale 
to  Alexandria,  wear  a  white  drefs  that  appeared  to  me  to 
have  a  great  refemblance  to  the  ancient  Roman  habit,  and 
which  produces  a  very  fine  effect.  The  painters,  when  I 
flfked  what  they  thought  of  it,  entertained  the  fame  opinion. 
The  men  here  are  ftrong,  of  large  fize,  and  well  propor- 
tioned. This,  no  doubt,  is  owing  to  the  drefs  worn  by  the 
children  and  the  lower  clafTes,  which  is  merely  a  blue  fhirt. 
They  take  a  great  deal  of  exercife,  and  their  ftrength  is  ex-. 
panded  at  a  very  early  age. 

We  have  been  all  indifpofed  :  this  is  a  tribute  we  mufl 
pay  to  a  climate  fo  different  from  our  own,  and  above  all  to 
the  difference  of  nourifliment.  Though  the  heat  here  is 
only  23  or  23  (Si  or  84  Fahr,),  on  account  of  the  fea- 
breeze  which  cools  the  atmofphere,  the  hygrometric  difpo- 
fition  of  the  air  has  a  powerful  effect  on  the  animal  economy. 
It  never  rains  at  this  feafon,  but  in  the  evening  there  is  an 
3  abundant 
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Jibundant  fall  of  dew,  to  which  are  afcribcd  thofe  difeafes  of 
the  eyes  that  affliit  the  inhabitants. 

,  The  plague,  fo  much  dreaded  in  Europe,  creates  no  unea- 
li^icfs  here,  though  it  ftill  exifts  in  foine  houfes  of  the  city. 
'  People  walk  in  the  ftreets  w  ith  as  much  confidence  as  if 
they  wure  not  expofcd  to  the  danger  of  touchii^r  an  infecled 
perfon,  and  catching  that  cruel  malady.  Dubois,  the  fur- 
geon,  has  had  a  great  deal  of  converfation  with  a  phyfician 
who  has' long  pra6lifed  in  this  country.  He  afl'ured  him 
that  the  plague  is  not  fo  dangerous  as  it  is  generally  repre- 
fented,  and  that  many  perfons,  attacked  by  epidemic  difeafes, 
die  for  want  of  aflillance,  becaufe  the  terror  infpired  by  the 
plague  is  ftrongerihan  all  the  ties  of  affe6lion.  A  lazaretto 
was  ellabliilied  here  almofl:  as  foon  as  we  arrived.  It  is  fitu- 
ated  in  the  ancient  ille  of  Pharos,  at  the  entrance  of  the  old 
harbour. 

[To  be  continued] 


XII,  On  the  Culture  of  Poppies  and  the  ExtraSlion  of  Opium 
in  the  Eajl Indies.  £>/ Arthur  William  Devis,  £/£^. 
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SEND  for  the  acceptance  of  the  Society  a  fmall  iron 
inftrument,  called,  by  the  natives  of  I^indooltan,  Nehrea, 
and  ufed  by  them  for  making  incifions  in  the  capf^les  of  the 
plants  for  the  extradtion  of  opium. 

This  iiiftrument  (the  exa6t  dimenfions  of  which  are  fhewTi 
Plate  XI.  Fig.  4,)  is  formed  of  two  thin  pieces  of  plate  iron, 
fliarpened  at  the  broad  femicircular  edge;  and  each  being 
Wound  round  with  thread,  the  two  are  faftened  together  by 
other  thread  wound  round  both*. 

As  the  cultivation  of  the  poppy  in  this  country  for  the 
preparation  of  opium  has  lately  engaged  the  attention  of 

*  One  of  the  inftruinents  is  refervcd  m  the  Society's  repoiitory. 
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this  Society,  T  have  taken  the  hberty  to  fubjoin  a  few  ex* 
tracts  from  a  memorandum  on  the  fubject,  part  of  a  work 
on  the  arts,  manufactures,  and  agriculture,  of  Hindooftan, 
collected  at  various  times  during  mv  refidence  in  India. 
I  do  not  prptend  to  any  pratSlical  knowledge  ;  but  if  it  may 
iafford  the  Icaft  hint  to  thofe  engaged  in  the  purfuit,  I  ftiaH 
feel  rrreat  pleafure  in  the  communication. 

The  greateft  quantit)'  of  opium  imported  from  India  is 
prepared  in  the  province  of  Behar,  the  foil  of  which  moftly 
confifls  of  clav,  with  a  confiderable  portion  of  fand.  The 
richefl  foils  of  this  defcription  are  preferred  bv  the  natives 
for  the  cultivation  of  the  poppy,  which  is  the  Papaiier 
fcmn'iferum  of  Linnaeus.  The  ground  Is  ploughed  fixtecn 
or  eighteen  times,  and  manured  with  the  dung  of  catt'e 
folded  on  it  at  night,  or  rotten  cow-dung  ;  the  manure  is 
ploughed  in,  and  the  ground  thoroughly  broken  and  care- 
fully levelled  with  the  harrow.  The  feed  is  fown  in  the 
broad-caft  way;  and  the  fieM  is  then  divided  into  fquares 
ef  four  or  five  feet,  leaving  an  interval,  which  is  raifcd  fix 
inches ;  and  on  thefe  ridges  a  channel  is  excavated  to  con- 
vey water  to  every  fquare,  from  a  v\ell  near  the  fiekL  The 
plants  are  five  or  fix  inches  from  each  other,  and  are  watered 
once  a  week,  or  oftener^  until  they  are  fufficiently  ripe  for 
the  extraction  of  the  opium.  About  fciven  days  after  the 
flowers  fall,  when  the  capfules  difcover  to  the  preflTure  a 
degree  of  hardncfs,  they  begin  to  collect  the  opium.  At 
fun-fet,  a  double  incifion  is  made  on  each  capfule,  from 
the  ftalk  upwards,  at  one  ftroke  of  the  nehrea  :  the  c^era- 
tion  is  repeated  every  fecond  day,  for  a  fortnight  or  three 
weeks.  The  juice  which  has  exuded  during  the  night, 
from  the  wounds  made  the  preceding  evening,  is  fcraped  oft' 
the  capfule  with  a  fmall  ironfcoop;  this  is  done  early  in 
the  morning  before  the  dew  is  difperfed.  The  feeds  are 
valuable  for  the  oil  they  contain,  and,  as  an  article  of  food, 
are  iu  great  requcft  with  tlic  natives. 

XIH.  Z><f- 


[    419     ] 

X 1 1  r .  Di'fcriptlon  of  the  Mangle  invented  by  Mr.  Je  E .  Ex-- 
trailed  from  the  Tranfaftions  of  the  Society  for  the  En- 
couragement of  Arts,  Sec*  Foi.  xyi. 

J  HIS  mangle  (fee  Plate  XT.)  Is  fo  conftrucacd  that  the 
handle  is  required  to  be  turned  one  way  only,  which  moves 
the  machine  more  ftcadily  and  fafcr  for  the  linen,  than  by 
varying  the  turning  of  the  handle. 

Fig.  I,  is  a  pcrfpeAive  view  of  the  mangle  when  at  work* 
The  letters  of  reference  anfwer  to  the  fame  parts  as  in 
fig.  2  ;  but  here  the  great  wheel  is  hid  by  a  board  which 
lies  on  the  frame  B. 

A,  fig.  3,  is  the  great  wheel,  15  inches  in  diameter,  the 
teeth  of  which,  being  on  the  under  fide,  cannot  be  feen  in 
this  view ;  B  is  the  arbor  on  which  the  pinion  C  is  faftened, 
which  is  worked  by  the  winch  D.  The  pinion  caufing  the 
large  wheel  to  revolve,  works  the  crank  EF,  (the  part  E  is 
ai  inches  long)  which  being  faftened  to  the  moveable  bed 
K  by  a  pivot  at  G  caufes  it  to  move  forward  and  backward, 
by  one  continued  motion  of  the  winch,  guided  in  its  place 
by  the  pulleys  III  I,  HH  are  two  levers  for  raifing  the 
bed  to  put  in  or  take  out  the  linen  which  is  wound  on  the 
rollers  L  L :  this  is  effeftcd  by  the  open  ftuds  G  G  at  the 
ends  of  the  bed  being  brought  alternately  over  the  ends  H 
of  the  levers,  the  other  ends  of  which  are  then  preffcd  down 
by  the  hand. 

Fig.  3  is  a  front  view  of  one  of  the  open  finds. 

»  In  confiderition  of  the  merit  of  this  invention,  the  Society  voted  their 
filver  medal  to  Mr.  Jee.  Two  complete  models  are  referved  in  their 
repofitory  for  the  ufe  of  the  public. 
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XIV.  Communication  from  Dr.  Thornton,  Phj^/tcinn  of 
the  General  Dfpenfary^  relative  to  Trials  made  with  the 
different  Faditious  Gafes, 

S  I  K, 

Duke-ftreet,  Grofvenor-fquare,  Jaii.  i,  1799. 

A  HE  introdu6lion  of  Pneumatic  Medicine  pro- 
niifes,  I  think,  much  improvement  to  the  tcrs  medendi.  It§ 
cffefts  deferve,  therefore,  to  be  made  pubUc  ;  and  through 
the  channel  of  your  excellent  Magazine,  I  fhall  lay  before 
the  public  the  refult  of  numerous  trials  with  the  different 
gafes,  as  experienced  either  by  me  or  others. 

Mr.  Tilloch.  R.  J.  THORNTON. 

A  Cafe  of  'Dyfpepjia. 

Mrs.  Appleby,  wife  of  the  Rev.  William  A4>pleby, 
Wooten,  Lincolnfliire,  laboured  under  dyfpeptic  complaints 
upwards  of  twelve  years.  Nine  phyficians  had  tried  their 
art,  but  to  no  purpofe.  The  diforder  feemed  to  gain  ground, 
and  was  accompanied  with  violent  fpafms  and  a  paralyfis  of 
her  lower  extremities.  Dr.  Harrifon  of  Homcaftle,  who 
laft  attended  her,  defired  fhe  -would  try  the  oxygenating 
fyftem ;  and  conjointly  with  Dr.  Darling  of  Glandford 
Bridge,  it  was  effedled  in  this  manner.  Bark  and  oxymuriafc 
of  potafli  were  given,  and  oxygen  air  inhaled ;  and  the 
change  produced  was  fo- great,  that  to  the  furp.rife  of  the 
whole  neighbourhood  this  lady  was  foon  perfe^lly  reftored. 

N.  B.  The  Editor  begs  leave  to  inform  the  Public,  that 
diefe  interefting  commimications  will  be  cojitmued  regularly 
ever)'  month ;  and  that  Dr.  Thornton  would  be  obliged  to 
any  Gentleman  for  his  correfpondence  on  the  fubjec^:  of  the 
airs,  which  will  be  regularly  tranfmitted  to  the  Editor  of  the 
Philofophical  Magazine  for  publication. 
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INTELLIGENCE 

AND 

MISCELLANEOUS  ARTICLES. 

LEARNED  SOCIETIES. 

FRANCE. 

1  HE  National  Inftitute,  in  its  public  fitting  Nivofe  15, 
An.  VII.  propofed  the  following  prize  fubje^ls : 

GRAMMAR. 

Tliis  clafs  not  having  received  any  paper  that  feemedi 
\\orth\'of  the  prize  before  announced,  have  prolonged  tli| 
term  of  competition  to  the  next  year,  and  propofe  the  fani^ 
fubje^l  under  the  follov\-ing  form  :  "  To  examine  what  tho 
French  language  has  gained  in  clearnefs  and  elegance,  and 
\\  hat  it  may  have  loll  in  naivete  and  energv'  lince  the  tim* 
of  Amyot  to  the  prei'cnt  day.^' 

The  prize  is  a  gold  medal  of  the  value  of  five  hefto- 
grammcs.  It  will  be  adjudged  in  the  public  fitting  of 
Germinal  15,  An.  VITL  The  papers  muft  be  written  in 
French,  and  tranfmitted  before  the  ift  Nivofe,  An.  VIII. 

This  clafs  alfo  propofed  :  "  To  point  out  the  means  pro^ 
per  for  giving  new  activity  to  the  ftudy  of  the  Greek  and 
Latin  languages  in  France." 

The  prize  the  fame  as  the  above,  and  will  be  adjudged  in 
the  public  fitting  of  Meflidor  15,  Year  VIII.  The  memoirs 
muft  be  tranfmitted  before  the  ift  of  Germinal  the  fame  year. 

MATHEMATICS. 

The  Academy  of  Sciences  had  propofed  as  the  fubjeft  of 
the  mathematical  prize,  for  1794,  an  inveftigaiion  of  the 
•rbit  of  the  firii  comet  of  1770.    Aftronomers  bave  tried, 
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bat  without  fuccefs,  to  fubjcvSt  the  obfervations  made  of  that 
comet  to  the  laws  of  paraboUc  motion.  Profperin  and 
Pin2;r^  employed  thcnifeh-es  particularly  in  this  refearch, 
and  mathematicians  are  indebted  to  Dufejour  for  an  im- 
portant piece  of  labour,  in  which  he  has  reduced  to  lefs  than 
a  decree  the  maximum  of  the  errors  of  the  parabolic  hypo- 
thefis.  Lexell  was  able  to  reprcfent  with  precifion  thefe 
obfervations  in  an  ellipfis  defcribed  in  the  courfe  of  five 
years  and  a  half;  but  as  this  comet  was  not  feen  before 
1770,  and  has  not  appeared  fmce,  fo  rapid  a  revolution 
feems  inadmiffible ;  unlefs  we  fuppofe  that  the  comet  ex- 
perienced, before  its  appearance,  very  ftrong  perturbations, 
which  brought  its  aphelion  much  nearer  to  the  fun ;  and 
that,  after  its  difappearance,  it  experienced  contrary'  pertur- 
bations, which  removed  that  aphelion  to  a  very  great  diltance. 
We  find,  indeed,  that,  in  the  ellipfe  alhided  to,  the  comet 
pafled  very  near  to  Jupiter  at  thefe  two  epochs.  Thefe  fup- 
pofitions,  however,  are  very  improbable ;  and  ought  not  to 
be  admitted  until  we  are  well  aflured  that  the  obferved 
motion  of  the  comet  cannot  be  reprefented  in  a  non-re- 
entering  orbit  {orh'ite  non  rentrantc)  or  at  leaft  one  very 
much  elongated. 

To  clear  up  this  remarkable  phenomenon  in  the  fyftem  of 
the  world,  the  Inftitute  propofes  : 

1.  To  difcufs  all  the  obfervations  which  can  be  found  of 
the  comet  of  1770,  by  determining,  if  neceffary,  the  pofi- 
tions  of  the  ftars  \\  1th  which  it  was  compared. 

2.  To  examine,  with  care,  whether  the  obfervations  can 
be  reprefented  in  a  non-re-entering  orbit. 

3.  Should  that  be  found  impoffible,  to  determine  the 
elements  of  the  elliptic  orbit,  which  correfpond  moft  cxaftly 
with  thefe  obfervations.  But  to  give  to  the  calculations  all 
the  precifion  neceffary,  and  to  leave  no  doubt  of  the  juftnefs 
of  the  confequences  deduced  from  them,  it  will  be  abfolutcly 
required  that  attention  be  paid  to  the  following  points : 

J,  To  free  the  obf?i"ved  longitudes  and  latitudes  from  the 

effects 
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cfTci^ls  of  parallax,  aberration  and  nutation,  in  order  to  ob- 
tain the  true  pofitions,  and  that  there  may  be  no  need  to 
employ,  in  the  calculation  of  the  geocentric  places,  but  the 
longitudes  counted  from  the  mean  equinox. 

2.  1  o  employ  in  the  calculus  the  true  phice  of  the  fun  ; 
that  is  to  lay,  augmented  20  feconds  for  aberration,  and 
counted  from  the  mean  e([uinox. 

3.  To  give,  for  each  obfervation,  the  difTcrence  of  the 
obferved  place  of  the  comet,  and  that  deduced  from  calcula- 
tion; and  to  join  to  thcfe  diflerenccs  the  correftions  to  be 
made  in  the  heliocentric  longitudes  and  latitudes,  in  order 
to  make  the  error  of  the  geocentric  places  vaniili. 

4.  To  give  the  error  which  muft  be  produced  on  the 
geocentric  place  by  an  error  of  10  feconds  in  the  calculated 
longitude  of  the  fun ;  and  to  determ.ine  alfo  the  cflfeA  of  a 
fmall  error  in  the  radius  veiftor  of  the  earth. 

5.  Laftly,  though  the  nebulofity  which  farroimds  comets 
generally  prevents  their  phafes  from  being  well  diltinguifhcd, 
it  will  not  be  ufelefs  to  examine  whether  thefe  phafes  could 
have  had  any  fenfible  influence  on  the  obferved  places; 
and,  in  that  cafe,  they  muft  be  taken  into  the  account,  if 
poflible. 

By  paying  attention  to  all  thefe  points,  which,  for  tl>« 
moft  part,  have  been  hitherto  neglected,  it  may  be  at  length 
poflible  to  difcover  whether  the  movements  of  that  comet 
may  not  really  be  reprefented  in  a  non-re-entering  orbit, 
or  whether  the  irregularities  obferved  in  its  courfe  may  not 
have  been  owing,  in  a  great  meafu re,  to  the  elements  of  the 
earth's  orbit,  which  are  not  perhaps  fufficientiy  well  de- 
termined to  give  with  precifion  the  geocentric  places  of  a 
planet  which  approached  fo  near  the  earth. 

The  prize  is  a  kilogramme  of  ofold.  Papers  on  this  fub- 
jc6l  will  not  be  received  beyond  the  15th  of  Meffidor, 
An.  \''III.  The  Inititute  will  announce  the  piece  which 
has  gained  the  prize  in  its  public  litting  of  Nivofe  15, 
Au,  IX, 
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IN  the  above  fitting  C.  Paliflbt  Beauvoir  read  a  memoir 
on  the  rattle-fnake.     The  author  aflerts  that  this  reptile  is 
not  fo  terrible,  nor  of  fo  ferocious  a  nature,  as  is  commonly 
believed.     There  are  even  certain  times  of  the  year  when  it 
is  extremely  gentle,  and  will  fuffer  itfelf  to  be  laid  hold  of 
with  the  hand.     C.  Paliflbt  caught  nine  rattle-fnakes  in  the 
courfe  of  two  hours,   while  hunting  with  an  American,  in 
the  United  States ;  and  he  faw  one  at  the  houfe  of  the  fame 
American,  which  had  been  kept  there  for  five  years.     Some 
have   pretended  that  the  females  devour  iheir  )oung;  but 
C.  Paliffot  fays  that  they  only  place  them  in  their  mouth, 
and   cafr\'  them   in    that  manner   when   threatened   with 
danger.     As  a  proof  of  this,  lie  relates  the  following  curious 
anecdote:  one  day  he  faw  a  female  rattle-fnake  accompanied 
by  five  young  ones  of  about  the  fize  of  the  barrel  of  a  quill. 
The  young  ones,  frightened  by  ilie  noife  which  he  made, 
took  fhelter   in  the  mouth  of  the  mother,   which  carried 
them  to  a  little  diftance.     Having  followed  and  conc^iaicd 
himfelf,  the  young  recovered  courage ;  quitted  their  retreat 
and  began  to  fport  on  the  grafs,  till,  being  alarmed  by  the 
noife  which  he  again  made,  they  returned  to  their  former 
afylum.      This    fcene    was    repeated    feveral    times,     and 
C.  PaliflTot  declares  that  different  people  told  him  they  had 
been  witneffes  of  the  fame  thing. 

C.  Peyre  read  a  memoir  on  the  danger  to  which  the 
National  Library  is  expofed  from  fire,  ov.ing  to  the  buildings 
in  its  vicinity. 

C.  Teilier  gave  an  account  of  the  refcarches  he  had  made 
On  the  ordinary  and  poflible  duration  of  geftation  or  preg- 
nancy. .  The  author  made  a  great  many  experiments  on  the 
females  of  different  animals,  fuch  as  cows,  mares,  fvvine, 
rabbits,  8cc.  In  more  than  a  hundred  cows  the  time  of 
geftation  varied  from  eight  months  twenty  days  to  ten 
months   feven  days.     Thofe  made  on  majres  and  rabbits 
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gave  variations  equally  great.  In  regard  to  the  human 
fpecies,  the  obfervations  which  ought  to  fcrvc  as  certain 
data  are  very  iniperfeft ;  but  pregnancy,  according  to  C. 
Teffier,  may  be  prolonged  a  quarter  beyond  the  ufual  time. 
A  child,  tliereforc,  fays  the  author,  born  beyond  the  eleventh 
month  of  the  widowhood  of  the  mother  ought  not  to  be  any 
hnpcachnient  of  her  chaftity.  And  fuch  was  the  fentence 
patifed  by  a  celebrated  decree  of  the  parliament  of  Paris, 
which  declared  as  legitimate  a  prince  of  Condi  born  elevca 
months  after  the  death  of  his  fiither*. 

The  fitting  was  terminated  by  the  reading  of  an  allegorical 
poem  in  two  cantos,  by  C.  Colin-Harlcviile,  entitled,  Th* 
Adventures  of  Melpomene  and  Thalia. 

INSTITUTE   AT  CAIRO. 

TIIP-1  National  Tnflitute  of  Paris  having  received  minute* 
of  the  eight  firft  fittings  of  the  Inftitute  of  Cairo,  they  were 
read  to  the  three  elafles  in  their  fittings  of  the  26th,  27th, 
and  28th  of  Frimaire. 

The  Inftitute  of  Cairo,  formed  by  Bonaparte  after  the  mo- 
del of  that  of  France,  confifts  of  four  clalfes  :  mathematics, 
the  phyfical  fciences,  political  economy,  literature,  and  the 

*  An  inftance  of  the  fame  kind,  which  occurred  at  PvOme,  is  rtlated  hj 
Aulus  Gellius.  A  woman  of  a  refpeftable  character  brought  forth  a  child 
in  the  eleventh  month  after  the  death  of  her  hulband.  The  woman  was 
accufed  of  having  violated  her  chaftity  ;  but  the  emperor  Adrian,  under 
whofe  reign  the  affair  happened,  decreed  tlat  it  was  pofTible  for  pregnancy 
to  be  (jxtendtd  to  that  period.  The  following  are  the  author's  words : 
Pfseterea  ego  de  partu  humano,  prajterquam  quae  fcripta  in  libris  legi,  hoc 
quoque  vcniffe  ufu  Romae  comperi.  Fetminam  bonis  atque  honeftis  mori- 
bus  Tion  ambitiua  pudiciiia,  in  undetimo  menfci  poft  mariti  mortem,  pe- 
pcrilTe  ;  fadtumqvie  cffe  negotium  propter  rationem  temporis,  quafi  marito 
mortuo  poftta  concepiffet,  qiioniam  decem  viri  in  decern  menfibus  gigni 
hominem,  nun  in  undccimd  fcripfiirent :  fed  divum  Hadrianum,  taula 
cogiiita,  dccreviiTe  in  undecimo  quoque  menfe  partum  edi  pofle  :  idqiie 
ipfumcjos  rei  decretum  nos  legimus.  In  eo  decreto  ?Iadrianus  id  ftatuerc 
fc  dicit  requifitis  vcterum  philofophorum  et  medicorum  fententiis. 
A.  Gelt.  NoS.  Ati.  lib.  iii.  cap.  16.     Ei)JT. 
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fine  arts.  The  members  who  compofe  the  firfl  clafs  "are  : 
Andreofli,  Bonaparte,  Coftaz,  Fourier,  Girard,  T.ep  re, 
Leroi,  Malus,  Monge,  Nouet,  Quefnot,  Horace  Say.  '1  hofe 
which  compofe  the  phyfical  clafs  are  :  Berthollet,  Chanipy, 
Conte,  Dehfle,  Defcotils,  Defgenettes,  Dolomieu,  Dubois, 
GeoiTroy,  Savigny.  Thofe  who  compofe  the  clafs  of  poli- 
tical economy  are :  Cafarelli,  Gloutier,  Pouffielgne,  Sul- 
kowfky,  Sucy,  Tallien.  Thofe  who  compofe  the  clafs  of  li- 
terature and  the  arts  are  :  Denon,  Dutertre,  Norry,  Parfeval, 
Redoute,  Rigel,  Vcnturi,  D.  Raphael. 

The  objects  with  w^hich  the  Inllitute  will  be  occupied  are  : 
I.  The  propagation  of  knowledge  in  Egypt.  3.  Refearches 
into  the  natural  hiflory,  induflry  and  hiftory  of  Egypt.  The 
Inftitute,  which  meets  op  the  firft  and  fixth  of  every  decade, 
held  its  firft  fitting  on  the  6th  of  Fru6lidor,  An.  VI.  In 
this  fitting  Monge  was  appointed  prefident,  and  Bonaparte 
vice-prefident.  General  Bonaparte  then  propofed  the  fix 
following  quefiions  :  i.  Are  the  ovens  employed  for  baking 
ammunition  bread  capable  of  any  improvement  in  regard  to 
the  expence  of  fuel,  and  what  are  thefe  improvements  ? 

a.  Does  Effvpt  furnifh  any  thino-  v>hich  can  be  fubfi;ituted 
for  hops  in  the  brewing  of  beer  ? 

3.  What  are  the  beft  means  to  cool  and  purify  the  water 
of  the  Nile  ? 

4.  In  the  prefent  fi:ate  of  things  at  Cairo,  whether  is 
it  njofb  convenient  to  conftru6t  a  wind-mill  or  a  water- 
mill'? 

5.  Does  Eg)-pt  furniHi  refources  for  manufacturing  gun» 
powder,  and  what  are  thefe  refources  ? 

6.  What  is  the  ftate  of  jurifprudence,  of  judiciary  order 
civil  and  criminal,  and  of  education  in  Egypt  ?  What  im- 
provements are  poffible  in  thefe  departments^  and  wiflied  fgf 
fey  the  natives  ? 

Second  Sittin^i  Fru^idor  u, 

C*  Andreoffi  m^de  a  report  ou  the  fifth  (jueflion  propofed 

by 
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by  Bonaparte  In  the  prcccdinir  fitting.  Ho  firflobfcrved,  that 
Egypt  tlocs  not  furnifh  fulphur,  and  that  this  article  was 
formerly  procured  from  \'cnicj.  The  C<'mmifficn  were  of 
opinion  tiiai  it  might  be  procured  frotn  Sicily.  The  charcoal 
cmplov  ed  in  Egypt  is  from  the  lupine,  which  is  hurnt  in 
trenches  and  afterwards  fiftcd.  The  faltpctre  is  indigenous  ; 
and  it  is  even  faid  that  veins  of  it  are  found  in  the  neigh- 
bourhood of  Cairo  :  it  is  manufactured  in  the  fame  manner 
as  in  Europe.  It  is  there  in  the  ftate  of  a  real  nitrat  of  pot- 
a(h,  and  not  of  lime,  as  in  France  :  it  is  baked  with  the  flraw 
of  Turkey  com,  and  purified  with  the  white  of  an  egg.  Gun- 
powder is  manufactured  with  the  hand,  and  the  workmen 
labour  quite  naked.  Each  mortar  contains  fifteen  pounds, 
and  it  is  pounded  for  fevcn  hours.  The  peftles  weigh  from 
nineteen  to  twenty- five  pounds  each.  The  wages  of  the 
workmen  are  from  twenty  to  twenty-five  paras :  they  add 
water  to  it,  and  to  granulate  the  powder  it  is  fiftcd.  This 
powder  is  excellent,  and  cheaper  than  that  made  in  France. 
The  inhabitants  manufadured  2000  cantars  annually,  a  great 
deal  of  which  was  exported  to  Leghorn.  The  beys  had  very 
little  powder.  Mourad-bey  had  no  more  than  1500  cantars. 
This  manufactory  might  with  care  be  eafily  increafed,  and 
confiderable  quantities  of  gun-powder  might  be  fent  from 
Egypt  to  Europe. 

Cit.  Monge  read  a  memoir  on  that  optical  phenomenon 
called  by  the  French  failors  mirage. 

It  often  happens  at  lea,  that  a  fhip  fecn  at  a  diltance  ap- 
pears as  if  painted  in  the  flcy,  and  not  to  befupported  bv  the 
water.  A  fimilar  efl'eCt  was  obferved  by  the  French  in  the 
courfe  of  their  march  through  the  Defert :  the  villages  feen  at 
a  didancc  feemed  to  be  built  on  an  ifland  in  the  middle  of  a 
lake.  In  proportion  as  they  approached,  the  apparent  fur- 
face  of  the  water  became  narrower ;  when  they  were  only  at 
a  fmall  didance,  it  difappeared,  and  the  fame  illufion  began, 
in  regard  to  the  next  village.  C.  Monge  afcribes  this  effecSt 
to  a  diminution  of  the  dcnfiiy  of  the  lower  ftratum  of  the  at- 

mofphere. 
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moiphere.  This  diminution  in  the  Defert  is  produced  by 
the  increafe  of  heat  arifing  from  that  communicated  by  the 
rays  of  the  fun  to  the  fand  with  which  this  ftratumis  in  im- 
Biediate  contacl.  At  fea  it  takes  place  when,  by  particular 
circuniftances,  fuch  as  the  aftion  of  the  wind,  the  lower 
iiratum  of  the  atmofphere  holds  in  foiution  a  greater  quan- 
tity of  water  than  the  other  ftrata.  In  this  ftate  of  things 
the  ravs  of  light,  which  come  from  the  lower  parts  of  the 
heavens,  having  arrived  at  the  furface  that  feparates  the  lefs 
deiife  ftratum  from  thofe  above  it,  do  not  pafs  through  that 
ftratum,  but  are  refiecled,  and  paint  in  the  eye  of  the  ob- 
ferver  an  image  of  the  heavens,  which  appearing  to  him  to 
be  below  the  horizon,  he  takes  it  for  water,  when  the  pheno- 
menon occurs  at  land.  If  he  is  at  fea,  he  thinks  he  fees  in 
the  heavens  all  the  objects  which  float  on  that  part  af  the 
fiirface  occupied  by  the  image  of  the  heavens. 

Third  Sitting,  TruEi'idnr  16, 

C.  BerthoJlct  read  a  memoir  on  the  formation  of  ammo- 
Toia  under  feveral  circumftances  where  the  exiftence  of  it 
has  not  hitherto  been  fuppofed. 

C.  Suikowlky  read  a  defcription  of  the  route  from  Cairo 
ta  Salehie.  The  route  which  the  French  army  followed  In 
purfuing  Ibrahim  Bey  had  been  before  unknown.  Thofe 
who  proceed  from  Cairo  by  the  gate  of  Nafr  firft  enter  the 
Defert  where  there  arc  a  great  many  houfes  now  deferted. 
The  village  of  Elmalarie,  which  is  found  on  this  route,  was 
the  ancient  Heliopolis.  In  another  village  called  Elmare 
tlicre  are  thoufands  of  palm  trees.'  To  the  right  of  this  route 
there  is  nothing  except  fandy  deferts ;  but  on  the  kft  there 
is  abundance  of  cultivated  land.  The  places  through  which 
the  army  patfed  were  Lacoubey,  Elhanea,  Elmeni-',Bclbeys, 
Souva,  Coraim,  Salehie,  and  a  great  many  others,  which  it 
only  traverfed  in  the  courfe  of  a  rapid  march. 

C.  Berthollet  communicated  the  refalt  of  his  examination 
of  the  gun-powder  found  in  the  caftlc  of  Cairo.  This  pow- 
der 
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iler  coritamecl  only  3*^  (2^  ounces  per  pound)  of  faltpetre  ; 
the  reft  was  fulphur,  charcoal,  earth,  and  muriatof  foda. 

C.  Monge  read  a  memoir  on  lonie  ancient  mouumenia 
found  at  Cairo.  Wc  learn  by  this  memoir  :  i.  That  at  a 
place  called  tlie  Saxar,  in  a  rccefs  inclofed  by  a  grate  fituateti 
in  the  (Ircel  conducling  from  the  building  where  the  Infti- 
tute  fits  to  the  cadle  of  Cairo,  there  was  a  granite  vafe,  co- 
vered with  hierogl)'phics  both  within  and  without.  Thii 
vafe  had  fome  refemblancc  to  one  found  in  the  great  mofque 
^at  Alexandria,  but  the  dimenfiou  of  tlie  -hieroglyphics  was 
larger.  C.  Monge  rcquefted  that  the  InUitnte  would  take 
the  Ajpceflar}'  meafures  to  get  this  monument  rcmoved^  to  1 
proper  place,  till  an  opportunity  cculd  be  found  offending  it  l<> 
France.  2.  That  in  the  caltle  of  Cairo,  after  having  pafled 
the  place  called  Jofeph's  Caftlcj  thefte  was  a  door-threfliold, 
formed  of  a  fragment  of  a  poliflied  obelifk  of  bafaltes,  the 
hieroglyphics  of  which  were  in  good  prcrcrvation.  C.  Monge 
made  a  fimilar  requcfl  in  regard  to  this  nionument. 

C.  Monge  prefonted  to  the  aflembly  a  fpecimen  of  the 
Hone  employed  for  the  mafon-work  of  the  caftle  of  Cairo. 
This  ftone  is  of  the  fame  nature  as  the  rock  on  which  the 
caftle  is  built,  and  is  compofed  of  that  fliell  called  numifmal, 
becaufe  it  refembles  fmall  pieces  of  money.  Thefe  fliclls 
may  be  eafily  fplit  in  the  direftiou  of  their  thicknefs.  In 
the  infide  of  them  is  feen  a  delicate  fpiral,  which,  at  differ- 
eni  points  of  its  courfe,  divides  itfelf  into  feveral  branches. 
This  fpiral  ferved  as  a  lodging  for  the  animal  which  con- 
(Irucled  the  fliell.  The  old  walls  of  Laon,  in  the  depart- 
ment of  Aifne,  are  of  a  compofition  perfectly  fimilar. 

Fourth  Sitting,  FruBidor  21. 

C.  Sulkowfky  informed  his  colleagues  that  he  had  ob- 
ferved  a  buft  of  Ifis  on  the  banks  of  the  Nile  near  Tcrans, 
and  two  flones  with  hieroglyphics  in  a  garden  of  the  fame 
village.  He  requefted  that  they  might  be  tranfported  to 
Cairo,  and  depofited  in  the  place  where  the  Inftitute  met. 

C.  Geoff roy 
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C.  Geoffroy  read  a  memoir,  from  which  it  rcfulls  that 
the  oftrich  exhibits  oaly  the  rudiments  of  that  organifation 
neceflarv  for  flving.  All  the  apparent  inftruments  of  flying 
In  that  bird  are  conilru6ied  in  fuch  a  manner  as  to  preclude 
the  pollibiHty  of  it.  Extent  of  wing  and  confiftence  of  fea- 
thers are  not  the  only  things  wanting.  It  is  not  provided 
with  mufcles  fufficient  to  raife  it  and  fupport  it  in  the  air, 
and  its  air  veficles  are  of  lefs  flze  than  thofe  found  in  other 

birds. 

JFi/zZ'  Silting,  Frudidor  26. 

A  commlffion  having  been  appointed  to  make  a  report  on 
the  fuel  moft  advantageous  to  be  ufed  for  beating  the  camp.- 
ovens,  and  on  the  means  to  reduce  the  confumption,  C.  H. 
Say  prefented  that  report,  the  refult  of  which  wa>,  that  the 
ftalks  of  the  carthamus  or  fafranum.  reeds,  and  the  ftraw  of 
maize,  would  furnifli  a  fufficiency  of  fuel  to  heat  the  o^ens, 
and  at  a  nioderate  expence. 

C.  Bonaparte  prefented  to  the  Inftitute  a  copy  of  the  Con^ 
Tioijfance  des  Temps  for  the  vear  VII  ;  and  invited  the  Infti- 
tute to  employ  themfelvcs  in  the  formation  of  an  almanack. 
C.  Monge,  Nouet,  Dom  Raphael,  and  Beauchamp  were 
charged  with  this  object.  This  almanack  was  to  compre- 
hend a  triple  divifion  of  time  according  to  the  cuftom  of  the 
French,  that  of  the  Cophts,  and  that  of  the  rvIuflTulmans. 

C.  Fourier  read  a  memoir  on  the  general  folution  of  alge- 
braic equations. 

C.  Parfeval  read  a  tranflation  of  a  fragment  of  Taflb  taken 
from  the  17th  canto. 

C.  Defgenettes  read  fome  obfervations  on  various  difeafes 
which  ill-informed  perfons  might  confound  with  the  plague, 
and  from  which  he  proved  them  to  be  very  different. 

Sixth  Sitting,   ijl  Coinp.  Daj,  Year  71. 

C.  Beauchamp  prefented  a  fliort  calendar,  which  might 
be  immediately  printed  for  the  ufe  of  the  army.  This  ca- 
lendar contained  the  old  and  the  new  divifion  of  time.     C. 

Beauchamp 
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Bcouohanip  communicated  alfo  fcvcral  aftronomtcal  obfcrva- 
t'u/u^,  which  aio  to  be  publiilicd  in  the  Memoirs  of  tlic  In- 
llitutc. 

C.  Bcrthollet  read  a  letter  addrefTtd  to  him  byC.  Laplace, 
member  of  the  French  National  Infiitute.  That  geometri- 
cian recommended  to  him  to  make  obfervations  of  the  oc- 
cultations  of  the  ftars  by  the  moon.  The  fame  member 
gave  an  account  alfo  of  the  procefles  employed  in  Eg}'pt  for 
making  indigo.  They  are  exceedingly  fimple,  but  imper- 
feift.  It  appeared,  however,  that  by  means  of  feme  flight 
changes  the  quality  of  this  article  might  be  much  improved. 

C.  Fourier  read  a  note  on  the  plan  of  a  machine  moved 
by  wind,  which  might  be  employed  for  watering  land.  The 
wheel  expofed  to  the  aftion  of  the  wind  is  horizontal.  All 
its  parts  are  fixed,  and  the  wings  are  fo  (ituated  that  they 
always  turn  in  the  fame  dire(5lion,  whatever  be  the  direction 
of  the  wind. 

Seventh  Sitting,  Vendemiaire  6,  An.  VII. 

C.  Norry  read  a  memoir  concerning  the  column  of  Alex- 
andria called  Pompey's  Pillar,  in  which  he  gave  the  dimen- 
lions  of  the  principal  parts  of  that  monument.  On  this  oc- 
cafion  C.  Dolomieu  offered  an  opinion  refpe6ling  the  period 
when  this  column  was  creeled,  according  to  which  it  ought 
to  be  referred  to  the  age  that  followed  the  reign  of  Conftan- 
tine.  The  chapiter  and  pedeftal  exhibit  the  character  of 
degradation,  which  diftinguiflies  the  architecture  of  that 
time ;  but  the  fliaft  feems  to  belong  to  an  earlier  period, 
when  that  art  flill  retained  all  its  purity. 

C.  Savigny  read  a  memoir  on  a  new  fpecies  o^  nyniphcsa. 
The  author  gave  an  account  of  the  characters  common  to 
that  plant  and  thofe  w  hich  bear  the  fame  name,  and  pointed 
out  the  differences, 

C.  Dutertre  read  a  memoir  on  the  eftablifliment  of  a 
fchool  of  drawing.  His  propofal  was  referred  to  a  com- 
miffion  compofed  of  C.  Deuon,  Rigel,  Dutertre,  Redout?, 
Sucy  and  Norry,  C,  Coftaz 
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C.  Coflaz  read  a  memoir,  in  which  he  explained  the  varia- 
tions in  the  colour  of  the  fea. 

C,  Parieval  read  a  poetical  tranflation  of  a  fragment  of 
rfie  1 6th  canto  of  TalTo's  Jerufalem  Delivered. 

Eighth  Sitting,  Vendemiaire  1 1. 

Fifty  mummies  of  birds  fent  to  the  Inftitute  were  deli- 
vered to  a  commiffion  compofed  of  Bonaparte,  Geoffroy, 
Dolomieu  and  fome  others,  in  order  to  be  examined. 

Porte,  a  French  inhabitant  of  Cairo  engaged  in  the  ma- 
nufaAory  of  indigo,  prefcnted  fpecimens  of  it  to  the  Inftitute. 

C.  Larrey  communicated  a  memoir  on  opthalmiae. 

C.  Beauchamp  read  a  memoir  on  his  voyage  from  Con- 
Itantinople  to  Trebifonde. 

C.  Delifle  read  a  memoir  on  the  palm  which  bears  the 
fruit  called  domm.     It  is  the  cuffiophrji-a  of  Theophraftus. 

C.  Dolomieu  read  a  memoir,  in  which  he  fhewed  the  ne- 
ceffity  of  iludving  ancient  geography  and  geology.  He  fixes  the 
£te  of  the  ancient  Alexandria  between  two  hills  of  fandy  calca- 
reous ft;one.  He  explained  the  fucceffive  changes  which  that 
city  experienced,  and  is  of  opinion,  that  the  fea  muft  have 
rifen  a  foot  iince  the  time  of  Ptolemy. 

The  above  pieces  when  delivered  were  accompanied  by  the 
firft  number  of  a  new  Journal  entitled.  La  Decade  Egvp- 
TIENXE,  Journal  litttraire  et  d' Economie politique,  An.  VII. 
de  la  Republique  Frangaife,   lo  Vendeviiaire. 

This  journal  is  publillied  every  tenth  day.     Each  number 

confifts  of  two  flieets  and  a  half  otlavo,  and   cofts  ao  fous 

French  money,  or  lo  francs  for   I3  numbers.     Subfcrip- 

tions  received  by  C.   Marc-Aurele,  printer  to  the   army, 

Frezich  quarter  at  Cairo.     It  was  accompanied  by  a  pro- 

fpeclus   announcing  that  this  journal  would  be  merely  lite- 

ran,' ;   that  no  intelligence  or  political  difcuffions  would  be 

admitted  ;   but  that  everv'  things  relating  to  the  arts  and  fci- 

ences,  commerce,  both  in  a  general  and  particular  point  of 

view,  civil  and  criminal  legiflation,  moral  and  religious  in- 

ftitutions,  would  be  thankfully  received. 

4  MIS' 


Coating  for  Glafs  Rdorts,-^  Freezing^  of  Mercury,     433 
MISCELLANEOUS: 

COATINQ  FOR    GL^SS   RETORTS,    &CC, 

Profeflbr  Wurzer  at  Bonn,  In  a  letter  to  Profcflbr  Gotling 
of  Jena,  fays  :  **  ^t  is  not  merely  economy  that  makes  usde- 
firous  of  obtaining  good  coating  for  glafs  apparatus,  but  be- 
caufe  the  labour  beftowed  on  many  procefles  is  often  ren- 
dered entirely  ufelcfs  by  the  veflel  not  being  able  to  (land  the 
neceflary  degree  of  heat.  As  circumftances  during  a  certain 
time  prevented  me  from  obtaining  new  glafs  apparatus,  I 
made  various  trials  to  fupply  that  deficiency,  and  found  the 
following  coating  of  the  grealeft  fervice.  I  took  fragments 
of  porcelain  coarfely  pulverifed  and  well  fifted,  and  as  much 
pure  clay,  which  I  previoufly  foftencd  with  as  much  of  a  fa-, 
turated  folution  ofmuriat  of  foda  as  was  requifite  to  give  the. 
whole  the  proper  confillence,  and  then  proceeded  in  the 
ufual  manner.  My  glafles,"  adds  ProfeflTor  Wurzer,  *' which 
arc  coated  with  this  fubdance,  often  Hand  an  incredible  de- 
gree of  heat  without  breaking." 

FREEZING  OF  MERCURY. 

1  he  fevere  cold  which  was  experienced  in  London  at 
Chriftmas  afforded  an  opportunity  to  Mr.  Pepys  ju^-or, 
ftnd  feveral  other  able  chemifls,  to  repeat  the  experiments 
of  Mr.  Lowitz,  of  Petcrfburgh,  on  the  produ6licn  of  ex- 
traordinary cold,  i  he  refult  confirmed  the  truth  of  them. 
When  the  thermometer  was  at  17  of  Fahr.  a  mixture  of 
fnow  and  muriat  of  lime  produced  fuch  a  degree  of  cold  as 
to  freeze  a  quantity  of  mercury  in  a  few  minutes.  It  was 
then  malleable,  and,  whi;n  broken,  exhibited  a  fra6lurefimi.» 
la,r  to  that  of  zink. 

At  the  fame  ti:me  the  chemirts  in  Paris  were  occupied  in 
repeating  i.owitz  s  experiments.  C.  Fourcroy  and  \'au- 
quelin  hy  «i[ieans  of  the  fame  mixture  froze  twenty  pounds  of 
^^lercury  in  a  platina  crucible  in  thirty  feconds ;  mercury  ia 

ypt.  II.  Ff  a  per- 
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a  porcelain  crucible  took  four  times  as  long  to  freeze,  iTpon 
inferting  the  end  of  the  finger  in  the  mixture,  it  loft,  in  four 
feconds,  all  feeling,  and  was  not  reftored  to  fenfation  till  after 
it  had  been  held  a  long  time  in  the  mouth.  Upon  the  firft 
infertion  of  the  finger  in  themixture,  an  acute  pain  was  felt, 
as  if  it  had  been  violently  prefled  in  a  vice. 

The  extreme  cold  by  our  accounts  from  the  Continent 
was  very  general  over  Europe. 

NEW  VOYAGES   OF  DISCOVERY. 

The  French  Government  have  in  contemplation  a  new 
voyage  of  difcovery  round  the  world,  under  the  direction  of 
Captain  Baudin,  who  lately  returned  from  a  botanical  ex-. 
pedition  to  America.  T  hree  corvettes,  le  Vengeur,  la  Ser- 
pente,  and  la  Menagarite,  are  fitted  out  for  this  puq^ofe,  and 
will  fail  as  foon  as  paflTes  can  be  procured  from  the  Britifh 
Miniftry.  They  are  to  proceed  firft  to  TenerifFe,  for  the 
purpofe  of  collecting  plants,  and  thence  along  the  coaft  of 
Africa  to  the  Cape  of  Good  Hope.  They  arc  then  to  fail 
along  the.  eaftern  fide  of  Africa,  from  which  one  of  the  cor- 
vettes is  to  be  fent  back  to  Francewith  the  plants,  that  they 
may  not  be  fpoiled  by  a  longer  voyage.  The  other  two  cor- 
vettes will  then  proceed  to  New  Holland,  to  make  geogra- 
phical obfer^'ations  on  the  unknown  parts  of  that  ifland ; 
and  afterwards  vifit  the  coaft  of  Peru,  Chili,  &c.  and  parti- 
cularly the  river  La  Plata,  which  they  are  to  fail  up  as  far 
as  they  pofllibly  can. 
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A Cj-WE MY  of  Sciences  at  BcrUn,  prize  queflions  by,  page  98. 

Academy,  Ehiioral,  at  Erfort,  proceedings  of,  105. 

Academy  of  Infer  tptlom,  ^c.  at  Stockho'm,  prize  queflions  by,  1^6. 

Achromatic  telefeopes,  invented  by  Chefter  More  Hall,  Efq.  177. 

Acid,  the  oxygenated  muriatic,  to  prepare,  30. 

— —  contagion  dcrtroyed  by  the  nitrie,  68. 

■  the  fuccinic,  afcribed  to  a  vegetable  origin,  201 . 

■  the  carbotiic,  proportions  of  oxygen  and  carbon  in,  37^' 
Acids,  difference  between  the  acetous  and  acetic. 
Agriculture,  prize  queftion  on,  loi. 

Agues,  a  ufeful  remedy  in,  ,334. 
Analyfis  of  urinary  concretions,  42. 
■■  of  gums  and  fugar,  364. 

remarks  on  mathematical,  203. 

propofed  to  be  aj)plit:d  to  many  queftions,  20S, 

of  lapis  fuTigifer,  319. 

Animal  fat,  obfervations  on,  by  Coindet,  121, 

Animals,  on  the  fenfibility  of  certain  parts  of,  198. 

Antiodontalgicus,  a  new  infe61:  fo  called,  81. 

Apparatus  for  combining  hydrogen  and  oxygen,  85?  148,  317. 

■  for  an  eletlrical  experiment,  by  Mr.  Wood,  147. 

■  ■    for  tempering  fteel,  179. 

■  for  bleaching  with  the  oxygenated  muriatic  acid,  293. 

■  for  ventilating  halU,  theatres,  &c.  ^^^. 

"  employed  by  Count  Rumford  to  determine  the  conduct- 

ing power  of  liquids  with  regard  to  heat,  ^^2)' 

Aflringent  'vegetables,  all  furnifh  a  yellow  dye,  60. 

AJlronomy,  prize  quellion  concerning,  98,  42  i . 

• obfervations  on  the  fateliites  of  Jupiter  and  Saturn,  197. 

■ an  obferved  appulfe  of  the  Moon  and  Mars,  204. 

— oblervations  on  the  fateliites  of  the  Georgium  planet 

and  Saturn,  282. 

■  on  the  lyrtems  of,  3 19. 

— on  the  diltance  of  comets  from  the  earth,  2,3'':^' 

Atmofpbere  of  high  mountains  contains  lefe  oxygen  than  that  of 
i«wer  regions,  1 34.  '  ,        " 

F  f  i  ie-lalts, 
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Atmofpherlc  refraBion,  phenomena  in,  216,  232,  427; 
Au7-um proMctnat'icum,  experiments  on,  by  Gmelin,  200. 

Baltic  fea,  Mr.  Otto's  phyfical  obfervations  on,  376, 

Bark  of  alder,  or  oak,  nut  fubftitutes  for  galls  in  dyeing  cotton  red, 

60. 
Barhy,  Mr.  Cruickihank's  experiments  on,  365. 
Barometer,  account  ot  Mr.  Keir's  improved,  6^. 
Baudin,  Proftjfor,  account  of  the  fiery  meteor  feen  by,  225. 
£t'<2725,  divided  in  two  and  Town,  produce  plants,  187. 
Belles  Lettres,  prize  queftion  in,  100. 

Bercbtold,  Count,  account  of  his  work  on  the  plague,  1^6. 
Berlin  Acad  my,  prize  queftions  by  the,  98. 
BerVm  Society  of  Searchers  into  Nature,  prize  queftion  by,  ig/6. 
Biographical  memoirs  of  John  Targioni  Tozetti,  185. 

■  of  Saverio  Manetti,  186. 

Bird,  a  new  one  from  Java,  321. 

Birds,  a  teli:  of  the  degrees  of  their  inftin6t,  108. 

a  clalTification  of,  executed  by  Lacepede,  203, 

Bifmutb  mixed  with  tin  and  lead,  very  fufible,  375. 
Bleaching  with  the  oxygenated  muriatic  acid,   293. 
Blumenbacb,  Profejfor,  on  the  rattle-fnake,  251. 
Bolides,  or  fire-balls,  Dr.  Chladni  on,  2,  225,  338. 
Bones  of  an  animal  not  now  exifting  alive,  lo^. 
Books,  to  whiten  and  clean,  28,  30. 

' account  of  new,  185,319. 

an  old  one  containing  a  kind  of  predl6rion,  208. 

Botany,  intelligence  relative  to,  109,  1S7,  321,  322,  323. 
Brafs,  to  Separate  the  component  parts  of,  201. 
Bricks,  to  make,  that  will  float  in  water,  iSo. 
Brugnatelli  i,  procefs  for  obtaining  lemon-juice,  146. 
Briiguiere's  travels  in  Greece,  Turkey,  Perfia,  &c.  312. 

Cairo,  intelligence  refpe(^ing,  4i4,_427. 

Canis  Grains  Hibernicus,  account  of,  168. 

Carbonic  acid  gas,  the  proportions  of  oxygen  and  carbon  in,  3  yO* 

Carradori  on  the  phofphorefcence  of  the  luciole,  77. 

C<n/J,  experiments  on  the  light  feen  in  the  eyes  of,   21^. 

Cavendifh's,  Mr.  experiments  on  the  earth's  denfity,  213. 

Cbaptal  on  the  ufe  of  oxyds  of  iron  in  dyeing,  55- 

Charcoal,  on  the  properties  of,  as  a  non-condu<Stor  of  heat,  182. 

>■  the  quantity  formerly  ufed  in  the  iron  manufa6tory,  348. 

Chemiflry,  the  prefent  ftate  of,  in  Germany,  328. 

Children,  M.  Herbolt  on  the  apparent  death  of  newborn,  1 1 1 . 

Chladni,  Profejfor,  on  fire  balls,  fiicoting  (tars,  licc.  2-.  225,  338. 

•  a  new  mufical  inftrument  invented  by,  31^. 

Chrome,  its  oxyd  and  acid,  on  the  ufes  of,  74. 

experiments  on,    199.  ' 

Cincbojia,  a  fubltitute  recommended  for,   186. 
'^^niief'i  procefs  for  preparing  caft  fteel,  219. 
"  '  Dr.  on  animal  fat,  12 1. 

Cokurhin 
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Colouring  matter  of  •vegetables,  aftinn  of  metals  and  oxyds  on,  126, 
Comets,  dirtance  of,  from  the  earth,  331;. 
Concretions,  eX|ierinients  'm  urinary,  38,  130,  263,  380. 
Contagion,  Or.  Smyth's  procelis  for  dellroying,  68. 
Copier,  lo  harden,  320. 
Corn,  plants  produced  from  pounded,  187. 
Corpulency,  Dr.  Coindet  on  the  caufes  of,  121. 
Cotton,  the  ufe  of  the  oxyds  of  iron  in  dyeing,  55. 
Coiu-pox,  account  of  Drs.  Jenner  and  Pearlon's  work  on,  193. 
C;V(2OT,  a  curious  phenomenon  in  regard  to,  109. 
CrelFs,  Dr.  experiments  on  vegetation,  327. 
Cruickjbunk,  Mr.  experiments  on  urine  by,  240. 
Cruic'Jhank\,  Mr.  experiments  on  lugar,  gums,  &c.  364. 
CryllaUografbv,  method  of  noting  by  fliort  (igns,  398 
Cutbbertfons,  Mr.  apparatus  for  combining  hydrogen  and  oxygen, 
317- 

Delametherie  on  the  fyftem  of  forces,  277. 

Diabetes  mellilus,  the  urine  contains  fugwr  in  cafes  of,  245,  247. 

— — account  of  Dr.  Rollo's  work  on  the,  191, 

Difcoveries,  RulHan  expedition  for  making,  141. 

•  a  new  voya'^e  for,  434. 

Difeafes,  to  diltinguidi,  by  the  urine,  240. 

Dog,  account  of  tde  Irifli  ivolf,  168. 

/^n/wa,  propofal  to  improve  the,   212. 

Dropfy,  to  detect,  by  the  (late  of  the  urine,  248. 

DJhiggctai  of  middle  Ajia,  defcription  of  the,  113,  234, 

Duckiueed  'yliinna),  phenomenon  concerning,  187. 

Dyeing,  the  fruit  of  the  privet  recommended  for,  186. 

■  ufe  of  the  oxyds  of  iron  in    55. 

■  •  enquiry  into  the  ancient  mode  of,  211. 

— experiments  in,  with  lichens,  ^2^. 

Dyfcntery,  a  cure  for,  334, 

Dyfpefjia  cured  by  oxygenating  remedies,  420. 

Earth,  experiments  to  determine  its  denfity,  213. 

—  a  new  one  found  in  the  black  ftone  of  \tterby,  323, 
Earthquake,  account  of  one  in  South  America,  332. 
Ecliptic,  prize  queflion  on  the  obliquity  of,  98. 
Egypt,  letters  from  French  men  of  fciencc  in,  414. 
Egyptian  Injiiiute,  proceedings  of  the,  425. 
Eleiioral  Jcademy  at  Erfort,  proceedings  of,  lo^. 
Elefiric  fluid,  glafs  permeable  to,  147. 
Equus  bernionus,  delcription  of,  i  13,  334, 
Euphon,  an  account  of,  39  j. 

— — —  on  the  new  mufical  inftrument  fo  called,  31$. 
Eye,  the  retina  of,  tranfparent,  not  opaque,  215. 

Eabbroni's  procefs  for  making  floating  bricks,  180. 

Fat,  Coindet's  obfervations  on  animal,  121. 

Eev(rsy  Hate  of  tbe  wrinc  in,  249.     Medicine  for  ycUoiv,  334. 

Ffi  Fire-laUs, 
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Fire-balls,  Dr.  Chladni's  theory,  &c.  concerning,  5,  22_5,  338. 

FUnt-glafi  for  telercopes,  Rocbons  experiments  on,  19,  ijo. 

Flu'idsy  Count  Rumford  on  the  propagation  of  heat  in,  SS3' 

Forces,  Delametherie  on  the  fyllem  of,  277. 

Fcjfd  hones  found  in  the  plp.ifter-ftone  near  Paris,  107. 

Foi/rcroy's  examination  of  Dr,  Pearfon's  paper  on  urinary  calculus^ 

263,380. 
Frecxmg  of  mercury,  experiments  on,  433, 
French  navy,  ftate  of  the,  previous  to  Francis  I.   207. 
French  Ndt'wnal  hijiituie,  proceedings  of  the,  107,  201,  421. 

Garden-JpdcT,  obfervations  on,  273. 

Gazometer,  dcfcripuon  o^  M.  Van  Marum's,  85. 

Georgimn  Sidus,  obfervations  on  the  fatellites  of,  282. 

Geography,  inforrr:ation  concerning,  2 1 6,  376. 

German  key,  an  improved  one,   73. 

Germander,  the  common  (teucrium  chamaedrys),  recommended  in- 
ftead  of  cinchona,  t  86. 

Gertnbiui-on,  experiment  on,  with  pounded  corn,  187. 

Gejlatiov,  enquiry  refpef-ing  the  time  of,  424. 

Glafs,  on  the  permeability  of,  to  the  elettric  fluid,  147. 

— —  experiments  on  found  made  with,  31  J. 

Gl-if;  retorts,  a  coating  for,  433. 

Gmeliris  experin.enls  on  chrome  and  tellurium,  199,  200. 

Gctthigen  Sociity,  proceedings  of,  197. 

Gout,  Itate  of  the  urine  in,  349. 

Grammar,  prize  queltion  in,  421. 

Greafe,  to  remove,  from  prints  and  books,  30. 

Guyion  on  the  a£lion  of  metals  and  their  oxyds  on  the  colouring  mat- 
ter of  vegetables,  126. 

Guytons  experiments  to  determine  how  far  charcoal  is  a  non-con- 
du6\or  of  heat,  182, 

Gum,  eL.fiic,  dliToWes  in  rock-oil,  or  naptha,  1S8. 

Giirrs,  jSlr.  Cruickfliank's  analytical  experiments  on,  369. 

Cunpoiuder,  the  invention  ot,  alcribed  to  the  Arabs,  210. 

Hauy's  method  of  noting  cryftalline  forms,  398. 
Hindc.s,  on  the  gamut  and  mufical  fyftem  of  the  ancient,  lOj. 
Home,  Mr.  exjieritnents  en  the  retina  of  the  eye,  215. 
.Hon  y,  Mr.  Cruickfhar»k's  experiments  on,  274,  372. 
Hydro-car bonat,  the  difference  between  pure  and  impure,  370. 
Hydrogen  combined  with  oxygen  to  produce  water,  148,  317* 

Inflammatory  affeffwns,  flate  of  the  urine  in,  '248. 

Iron,  on  a  mais  ot,  found  in  Siberia  by  Frofellbr  Pallas,  i. 

' ule  tif  its  oxyds  in  d\eing  cotton,   <^^. 

Iron  and  Jl eel,  Mr.  Mufliet  on  the  principles  of,  9,  1 35?  34^' 


Jaundice,  ftate  of  the  urine  in  cafes  of,  249. 
Juf'iter,  obfervations  on  the  fatellite?  of,  198. 
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/TwjwJ  made  of  copper  hardened  with  tin,  520. 

Keith,  jilcxtwda-,  Efq.  account  of  his  new  thermometer,  61. 

.  . account  of  his  new  barometer,  6j. 

Laics,  procefs  for  producing  intenfe  and  folid,  126, 

Lapis  fmi^ifcr,  analyfis  of,  5  19. 

Lead  mixed  with  tin  and  bilmuth,  very  fufihle,  375. 

Z/^iZr«<'^7r)i;;V//V^,  intelligence  concerning,  98,  196,  327,4214 

Lemna  (duck-weed),  phenomenon  concerning,  187. 

Lemon-julcc,  to  obtain  tlrong  and  pure,  146. 

Lero'is,  Pnifilfoi-,  medicinal  experiments  with  phofphorus,  2^0. 

Liquids,  their  conducting  power  with  regard  to  heat,  ^^^. 

Longevity,  remarkable  inftance  of,  ^^6. 

Luciole,  on  the  phofphorefcence  of,  77. 

Magtietifm,  a  phenomenon  in,  2S3- 

Malting,  Mr".  Cruickfhank's  experiments  on,  365. 

Mangle,  defcription  of  Mr.  Jec's  improved,  419. 

Mars,  a  fpot  feen  on,  by  Cit.  Due,  205. 

Marum's,  Dr.  Van,  method  of  ventilating  halls,  &c.  ^^'^' 

Mathematics,  prize  quellions  in,  98,  421. 

— — the  kinds  of  analyfis  in,  203. 

Medicine.     Olive  oil,  a  cure  fur  the  plague,  r  10, 

■         a  new  one  for  fyphilis,  't  1 1 ,  224. 

in  fome  cales  fait  and  vinegar  an  excellent,  334. 

communication  xt\\>zi\\wgfneumatic,  420. 

Mercury  employed  for  hardening  Iteel,  95. 

—  '     —  experiments  on  the  treezing  of,  4.33. 

Metallic fuhjlances,  their  action  on  vegetable  colours,  1 26. 

* trathrs,  experiments  at  Cojienhagen  with,  18S. 

Meteor,  jiiry,  a  remarkable  one  feen  in  (  ralcony,  li-^. 
Meridian,  opefatiuns  in  determining  a  degree  of,  20j. 
Mineralogy,  account  of  Mr.  Townlon's  work  on.  i^^. 
Moll,  a  curious  faiSl  in  the  natural  hillory  of,  36. 
Moles,  obfervations  on,  and  means  lo  exurpate,  33, 
Monarda  (i.)fwego  tea),  a  lubilitute  for  Ipiceriet^,  106. 
Moths,  fome  new  ones,  322. 

Mucilages,  Mr.  Cruicklhank's  experi-r^'nts  nn,  369. 
Mujhit,  Mr.  David,  on  iron  and  (teel,  9,     ^j,  34*^. 
Mujic,  on  that  of  the  ancient  Hindoos,  10;; 

• difcoveries  in,  by  Dr  Chiaani,  391. 

Mujical  injiruuient,  a  new  one  invented  by  Dr.  Chaldnl,  3  i^. 
MujhroQVi,  caution  againlt  the  ufe  of,  .  8'J. 

Natural  Hijlory,  the  Socie'y  of,  atBourdeaux,  328. 

— at  Patl.s  32S. 

Nehrea,  inttrument  employed  in  extraAing  opium,  41  7. 
Nervous  complaints,  Hate  of  the  urine  in  foir.e,  .^49. 
Nitric  acid  fumci  deftroy  contagion,  68. 


on,  elive,  prize  queftion  on  a  fubftitute  for,  loi. 
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Oil,  oihe,  a  cure  for  the  plague,  i  'o,  257. 
Oil-painiing  fimilar  to  the  old  Venetian  Ichool,  301: 
Olivier  s  travels  in  Greece,  Turkey,  Perfia,  &:c.  312. 
Olh'es,  refult  of  Ibme  experimentf  on,  187. 
Opium,  the  mode  of  e?-:trafting  from  poppies,  417. 
O//?^'-d/'0Wj  a  lingular  cafe  of,  202. 
Cmr,  fafts  refpe(5^ing  Its  natural  biRory,  413. 
Otto,  F.  U\  obfervations  on  the  Baltic  fea,  by,  Zl^- 
O-vyii';',  aclicn  of,  on  vegetable-colouring  matter,  126. 
0  ygcn,  corpulency  cauled  by  a  deficiency  of,  1 23 . 

. —  combined  with  hydrogen  to  form  water,  148,  317. 

Oxygenated  muriatic  acid,  to  prepare,  30,  293. 
■I  ointme7itt  R,  to  prepare,  i  1 1,  224. 

»   ..I-  .    .■■  remedies^  efficacy  of,  in  fyphilis,  &c.  192. 

Painting  in  oil,  !Mr.  Sheldrake's  diflertation  on,  302. 
Fallas,  Profejl'cr,  defcription  of  the  dffiiggetai  by,  j  13,  234. 
fcarly  cxcrejccnce,  an  extraordinary  large  one,  316 
Pearfo7i,  Dr.  his  experiments  on  urinary  concretions,  38,  130. 

».., Fourcroy's  examination  e.f  experiments  by,  0,6^,  380. 

fchj'gi,  account  of  a  paper  on  tliem,  209. 

Phihjophy  ofMhuralogy,  account  of  Mr.  Townfon's  work,  entitle^, 

195. 
Plofphorus  adminmered  m  medicme,  29'^. 
Pietra  fongaia  (lapis  fungifei),  analyfis  of,  319. 
Phgue,  a  new  method  to  cure  and  prevent,  110,  2j6. 
Plaiiva,  its  utility  in  the  arts,  19, 1 70. 
Pneumatic  medicine,  communication  refpefting,  420, 
PvUr  ladies,  fingular  ornament  worn  by,  145. 
Popfici,  on  the  culture  of,  41". 
Poultry,  to  fatten,  124. 
Prints,  to  clean  and  whiten,  28. 
Pri%e  quejlions,  98,  196,421. 

pTuJfia,  letter  from  the  King  of,  to  the  Berlin  academy,  loi. 
Pulfe,  the  feeds  divided  and  fown  produce  plants,  187. 
Putrid  difeafes,  the  nate  of  the  urine  ihould  be  examined  in,  25O:, 

j?^^f/f-/7i3>Jt%  on  the  fafcinating  power  of,  251. 

Pefra^io7i,  fingular  inliances  of  atmotpheric,  216,  233,427. 

Jigtina  of  the  eye  not  opaque,  but  tranfparent,  215. 

fietorts,  a  coating  for  glafs,  43  3. 

Pd'US  radicans,  phenomenon  concerning,  187. 

P,.ol-a,  Dr,  account  of  his  v.'ork  on  t^e  diabetes  meUitjis,  191. 

pojbon,  Alexis,  on  platina,  flint-glafsj  and  telefcopes,  19,  170. 

Moyal  Academy  at  Stochbolm,  Tranfa<ftions  of,  319. 

iloyal  Society  of  hondor.,,  Tranfa(5^ions  of,  190,  213,  327. 

g--^^,    ■-..   ,      of  Florence,  Trani'actions  oi,  iSjJ. 

i,. . — ,—-  at  Qfittingen,  Proceedings  of,  197. 

Humford's,  Count,  experiments  on    the   propagation  of  heat   In 

fluids,  353- 
Jiiipf^  procefs  for  blea^hinj^  with  the  oxygenated  muriatic  acid,  293. 
Mif^an  c^P?^iti6ti  (qx  inskxng  difQQv^fie^  ia  th^c  N<  E.  fea,  54*- 

Sac  char hs 
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Saccharhie  principh  cou\ert\hh  into  gum,  368. 
Saturn,  oblcrvations  on  the  fatellites  of,  198,  a84. 
Scarlatina  angino/a,  a  cure  for,  ?34. 
Scarlet  colour  anciently  procured  from  the  coccus,  211. 
Scbimis  m»lle,  phenomenon  concerning,  188. 
Schroicr,  Br.  aftronomical  obfervations  by,  197,  aSa. 
Scurvy  arif'es  from  a  jirivntion  of  oxygen,  123. 

■  the  urine  (liould  be  examined  in  cafes  of,   'i-^O. 
Scfamum^  the  two  of  Linnaeus,  and  iS(/.  trifohatum  of  Miller,  onlf 

varieties,  187. 
SbehhaLes  diirerlation  on  painting  in  oil,  50I. 
S booting Jlar 5,  ProfelTor  Chladni's  obfervations  on,  i,  225,  338. 
'Small-pox,  the  ufe  of  mercury  recommended  in,  loS. 
. a  fubftitute  and  preventive  for,  194. 

■         propofal  for  extirpating,  219. 

SmytFs,  Dr.  proccfs  for  deftroying  contagion,  68. 

Soft folJcr,  metals  employed  in  the  preparation  of,  5/5. 

Sj ajmcdic  afffBiom,  (tate  of  (he  urine  in  cafes  of,  249. 

Sp'iceriei,  a  lubftitute  for  various,  106. 

Spider,  obfervations  on  the  garden,  272. 

Springs,  the  properties  of  metal  and  wooden,  67. 

Stains,  to  remove  from  books  and  prints,  28,  30. 

Starcb,  proj)ofal  to  improve  the  manufai^ure  of,  187- 

Sttam-engine.  remarks  on  Mr  Cartwright's,  22 1. 

Steel,  on  the  choice  of,  and  methods  of  hardening  and  tempering, 

93.  '78. 
Steel,  cajl,  a  new  procefs  for  preparing,  219. 
Steel  and  iron,  on  the  principles  of,  9,  155. 
Stone  in  the  bladder,  a  cure  for  the,  note,  108. 

— — experiments  on,   38,  130,  263,  3S0, 

Sugar  contained  in  diabetic  urine,  245,  247. 

experiments  and  obfervations  on,  364. 

Sugar  of  milk,  iVIr.  O'uick  (hank's  experiments  on,  246,  3/1. 
Sumach,  not  a  tit  fubftitute  for  galls  in  dyeing  cotton  red,  60. 
Siuedifb  Acadeiny,  prize  queftions  by,  196, 

Tea,  a  fubftitute  for,  io5. 

Teeth,  improved  inftrumenl  for  extracting,  73. 

Telegraphs,  a  treatilc  on,  and  a  new  conftruftion  of  one,  324. 

Tele/copes,  remarks  on  retlefting  and  achromatic,  19,  170,  177. 

Tellurium,  experiments  on,  by  Cmelin,  200. 

Thermometer,  account  of  Mr.  Keir's  improved,  61. 

■ account  o:  Count  Rumford's  cylindrical paffage,  S^^> ' 

Thornton,  Dr.  communication  from,  on  pneumatic  medicine,  423. 
Tin  mixed  wih  lead  and  bifmuth,  very  fufible,  375. 
Tooth-ache,  on  infeots  that  cure  the,   81. 
Tra^ori,  e.'.ieriments  at  Copenhagen  with,  188. 
Travels  of  Bn  gniere  and  Olivier  in  Greece,  Turkey,  Perda,  &C.312, 
Tungflcn,  tbc  c.xydof,  better  than  the  oxyds  of  other  metals  for  pro- 
ducing lakes  with  vegetable  colours,  128. 

Vngucntum 
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Unguentum  lydrargyri,  new  procefs  for  forming,  220. 
Urinary  concretions.  Dr.  Pearfon's  experiments  on,  38,  1.50. 

— C.  Fourcroy's  experiments  on,  263,  380. 

•• ■  Scheele's  experiments  on,  266. 

■■ Bergman's  experiments  on,  269. 

■■  carbonic  acid  a  cure  for,  note,  108. 

Urine,  experiments  on,  and  the  manner  oi  diftinguiftiing  difcafes  by, 
240. 

Farley^  Mr.  S.  on  fteel,  and  the  methods  of  hardening  and  temper- 
ing't,  93- 
Vauquelin  on  chrome,  the  oxyd  and  acid  chrome,  74. 
Vegetable  juices,  the  aflion  of  metals  and  oxyds  on,  126. 
Vegetation,  "Dr.  Crell's  experiment^  on,  327. 
Ventilation,  a  fimple  and  efficacious  method  of,  2>!i^' 
Vetches,  fome  kinds  of,  fhould  net  be  eaten,  186. 
Vinous  fermentation^  the  fubftances  fufceptible  of,  372. 

Water,  produftion  of,  from  hydrogen  and  oxygen,  8j,  148,  317* 
Wcideman,  Profcffor,  on  the  fenfibility  of  animals,  198. 
Wolf-aogy  account  of  the  Irifh,  168. 
Wood,  Mr.  W.  on  the  permeability  of  glafs  to  the  elecbric fluid,  147. 

Yellow-fever,  a  ufeful  medicine  for  the,  334. 
Ytter  earth,  «  newly  difcovered  earth,  322. 
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